
-ys Sot Val Leu Leu Up Tyr Thr The lie Fhe Trp lie 
2 J 2 5 30 



Tni Gly Val He Leu Lou Ala Val Gly lie Trp Gly Lys Val Ser 

3v. ', Ci * 4 5 

!.' : 'U Glu Asn Tyr Fhe Ser Leu Leu Asn Glu Lys Ala Thr Asn Val 

S:i S5 " .50 

Pre Phe Val Leu Ho Ala Thr Gly Thr Val He lie Leu Leu Gly 

3 5 ' 7 0 7=, 

Thr Phe Gly Cys Fhe Ala Thr Gys Arg Ala Ser Ala Trp Met Leu 

B 1 1 A 5 '.-( 0 

Lys Lej Tyr A La Met- Fhe Leu Thr Leu Val Fhe Leu Val GLu Leu 

35- HO 105 

Val Ala Ala lie Val Gly Fhe Val Phe Arc His Glu He Lys Asn 

in' 115 i:o 

Ser Phe Lys Asn Asn Tyr Glu Lys Ala Leu Lys Gin Tyr Asn Ser 

135 ' ' 1/0 " ' 155 

Thr Gly Asp Tyr Arg Ser His Ala Val Asp Lys He Gin Asn Thr 

HO 1-15 150 

Leu His Cys Gys Giy Val Thr Asp Tyr Arg Asp Trp Thr Asp Thr 

',55 ' HO ' ' ' H5 

Asn Tyr Tyr Ser Glu Lys Gly Phe Pro Lys Ser Cys Cys Lys Leu 

HO ~ 175 ' ' I H 0 

Glu Asp Cys Thr Pre Gin Arg Asp Ala Asp Lys Val Asn Asn Glu 

15 3 150 * 1M5 

Sly Cys Phe He Lys Val Met Thr He Me Glu Ser Glu Met Gly 

5 00 .315 51 0 

Val Val Ala Gly lie Ser Phe Gly Val Ala Cys Phe Gin Leu lie 

5. 1 5 ' 550 .55 

Gly He Phe Leu Ala Tyr Cys Xaa Ser Arg Ala lie Thr Asn Asn 

530 ' ' 535 340 

Gin Tyr Glu He Val 
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: 1 H 1218 

\V/.s LNA 

: H ■ Heme sapiens 
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aaggtg g 


1 '' 7 


ziizizz 






a a a c h a a c a a 


getgetctga, 


1 67 


r tggoa 


eg egg aac gq 


cgaqqgagt ct 


g a g g g 1 1 eg g g 


gacetctgtg 


7: : ' 7 


■ ■ ■ : agqgga 


ac ;gc;jct.c 


ga gect gggg 


c g g g c a g . i c c 


gg a 'at g gggc 


. : 7 7 


■ ;g . :Ugjc 


tctggaaagg 


g cc egg ga ga 


gaggt ggr-gt 


tgg tea gaac 


:'i .7 


' • a i q a a a a a 


gc aga gaggt 


1 1 1 ccaccga 


ggcccgegct 


tgagggatct 


770 


eaaqaggtt. J 


c t a g a a g a g g 


q t q 1 t c z c t c 


tttcgggggt 


c at e aeeag a 


g 7,a 


aqaqqt t et t 


gg gggt cgcc 


ct tctga g ga 


ggctgeggat 


aacagggccc 


4 70 


• i u a a ctg::3 


t:t ggatqtcc 


a g aa t cccct 


g t a g t t g a t a 


atgttgggaa 


77 0 


t a aqctctg a 


aa atttctt t 


g g .: a 1 1 c a g t 


t g 1 1 a a a .a a c 


a aa t agg at g 


7 70 


i-aaatt c:t: 


aactccaggt 


t a t g a a a a c a 


g t act t g g a a 


aactg a a aac 


700 


t a c c 1 a a a t g 


atcgtotttg 


qttgggccgt 


gttctt ageg 


a gcaga a gee 


0 70 


ttggccaggg 


tctqt- qttg 


a atct cga ag 


age aca ta gc 


ecacttecta 


7 o 0 


gqg ac t q g ag 


gtgccg atac 


taccatgggt 


aattcct gta 


tetgec g aga 


'■''70 


t qaca gt gg a 


-ic aga t gaca 


gtgt t gacac 


ccaaa:agoaa 


ca ggec gaga 


pnO 


ae a gt go a g t 


ac acactgct 


g ac ac aagga 


gec aac z a eg 


ggacectgtt 


fa aO 


aggccaoaa i 


ggaggggccg 


a gg ac atca t 


gagacaagga 


gaaag aa aca 


c.|m7 


a a a t g t g g a t 


gggctagtgt 


tgg acacact 


ggcagtaata 


eggactcttg 


9.70 


t a ga t a a g t a 


aagtatetgac 


tcacggtcac 


ctccagtgga 


atgaaaagtg 


1OC0 


ctotgaccgg 


aacca'agact 


ttaggactce 


ttcagttcct 


ttaggacata 


105 0 


ct ogcoaaig a 


c 1 1 g t g c tea 


cagggcaaag 


gagaatattt 


taatgctccg 


1100 


■ : ':ga t ggcaa 


agtaaatgat 


aagatttgat 


gtt ttt gctt 


gctgtcatct 


1150 


acta tgtcto 


a a a a t g t ct a 


a<atgtttctig 


tagcagaaaa 


cacgataaag 


11.00 


Ota' gat ct.t 


tattrtigaq 121H 
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--24, .-2--S, 34-42, 
-M,'ris;.:vl at 1 •.: n Site 



■ 2 2 1 • rr.i sc f en t ure 

' 22-26, 20-24, 113-117 
2,' ■ ■ '"asein Kinase II Phosphorylatic n Site. 

' 1 2 0 6 

v '"' He Val Fhe Gly Trp Ala Val Fhe Leu Ala Ser Arg Ser Leu 
i 2 ]0 15 

21y G",n Gly Leu Lou Leu Lhr Leu Glu Glu His He Ala His Fhe 

2 0 2 r 30 

lku C-j y Lhr Gly Gly Ala Ala Lhr Lhr Met Gly Asn Ser Cys lie 

3 5 4 0 "45 

Arq Asp. Asp Ser Gly Lhr Asp Asp Ser Val Asp Thr Gin Gin 
2 0 55 ' 60 

Gin Gin Ala filu Asn Ser Ala Val Pre Lhr Ala Asp Thr Arg Ser 

65 7 0 "75 

Gin Fro Arc Asp Pro Val Arq Frc Pre Arg Arg Gly Arg Gly Pro 

8 0 8 5 ^0 

His Glu Frc Arg Arg Lys Lys Gin Asn Val Asp Glv Leu Val Leu 
95 100 ' ' 105 

Asp Thr Leu Ala Val He Arg Lhr Leu Val Asp Lys 
110 115 

,:10> 7 
21] > 756 
21 2> F'NA 

.113:- Homo sapiens 
4 00> 7 

ggcacgaggc gctgtccacc egggggegtg ggagtgaggt accagattca 50 

geccatttgg ccccgacgcc tctgttctcg gaatccgggt getgeggatt 100 

gaggtccegg ttoctaaegg actgeaagat ggaggaaggc gggaacctag 150 

gagacctyat taugatgutc satstaetgg tcttgtcagg tgcctiigggc 2(0! 

•jtgcaaatgt gggtgacstt cgtetcagg: ttcctgcttt tccgaagcct 250 

t ecccgaeat acstteggae tagtgeagag caaactcttc cccttctact 300 

■ '-caoatct e catggget.ut ■gxttcatca acstctgeaf cttggcttca 3,20 
"•T-G;;Ot gg-K-teagc 4 eacat-trtgg gaggcea jrc agctttacct 400 

~ ;: ' ; *g a ") ■ a : 1 1 a c ' i ' *: ggccactTt ~a a ; ' 'vesa'" ' ■ ;c;c t aaa a c 4 52 



i get g aga oaaaaggacc rcaaatar : g t go*- o-t cagaatttct 600 

t :-c3cta:ca tggactgtce tctctt t'jra arctgggctg egtcctgauc 650 

aatgggatat gtctogetgg ccttgccctq gaaataagga gcctctagca 700 

t a g, iccc t jc atgctaat aa atgcttctt.c agaaatgaaa aaaaaaaaaa 750 

a a a iaa 7 5 6 

0 10- 8 

..: 1 1 ■ 18? 

0 10 ■ ?RT 

1 _•> ■ He:n s api e.a s 



a i 3 ^peptide 
1 -0 4 

0 i a 1 Popt i dp 



in i 3c f eat u re 

4-10/ 5-11, 47-53, 170-176, 176-182 
H-Myr i atoylat icr; Site . 



mroc feat ure 
4 4-85 

■3-protein Coupled Receptors Proteins 



I ■ in i : : c f eat u re 
0. 0 ■ 54-65 

°< ■ Prokaryotic Mrnembrane Lipoprotein Lipid Attachment Site. 

' 0 0 0 • 

0.1 ■ in i :-c _f eat ure 
00. 0- 30-86 

.010 v- Casein Kinase II Phosphorylation Site, 
o. _ 0 a 

O.VlO TRANSMEM 

86-103, eo-Jb 
Transmembrane D^nv* in 



m l s. c f e .a lure 
14 4-151 

Tyrosine Kinase Phosphor - / laticn Sate. 



Mot Gla "!'.! Ojy G!y Asr: L<-u 01',' 01 v Leu lie Ovs Hot Val Has 



Leu I.'-u V.i: Leu Set '51 y A 2 : 5r; 1 y Met Gii. t'et Tiu Va. T5r 

rh-^ Val S^i Glv Phe !.«!] Leu At a Ser Leu Frc Ara His T.ur 

35 4 0 -15 

The Gly Leu Va 1 Gin Set Lys Lou Fhe Frc Fhe Tyr Phe His He 
5 0 5 5 "SO 

Fer Met Gly Cys Ala Fhe He Asr: Leu Cys He Leu Ala Ser Gin 
65 7 0 7 5 

His Ala Trp Ala 51 n Leu Thr Lhe Trp Glu Ala Ser Gin Leu Tyr 

5 0 3 5 iij 

Le j Leu Fhe Leu Ser Leu Thr Leu Ala Thi Val Asn Ala Ara Trp 
9 5 100 10b 

Lei Glu Fro Ara Thr Thr Ala Ala Met Trp Ala Leu Gin Thr Val 
110 115 150 

Glu Lys Glu An Gly Leu Gly Gly Glu Val Fro Gly Ser His G 1 r. 

15 5 13C 1 55 

Gly Fro A.sp Pro Tyr Ary Gin Leu A.rg Glu Lys Asp Pro Lys Tyr 
14 0 1-3 5 ' 1 5 0 

Ger Ala Leu Arq Gin Asn Phe Fhe Arg Tyr His Gly Leu Ser Ser 
155 1 00 ' i>:55 

Leu Cys Asn Leu Gly Cys Val Leu Ser Asr. Gly Leu Cys Leu Ala 
17C 175 ' 130 

Gly Leu Ala Leu 51 u lie Ara Ser Leu 
1 8 5 

:510"- 9 
51! ■ H08 
5! 15:- DKA 

:.':13> Homo sapiens 
.4 00:- 9 

aattcagatt ttaagcccat tctgcagtgg aatttcatga actagcaaga 50 

ggacaccatc ttcttgtatt atacaagaaa qgagtgtacc tatcacacac 100 

a g g g g g a a a a a t g c t c 1 1 1. 1 g g g t g r. t a g g c r. t c ; : t a a t c c t c t g t g g 1 1 15 0 

tt-tgtggac tcqtaaagga aaactaaaga ttauagacat cactgataaq /.00 

taoattttta tcactgqatg tgarteguge 1. 1 tggaaact tqgcagccaq 250 

aacttttgat aaaaagggat ttrat at -3 at ego t. gee tat ctqactgaat 300 

cagaat caac agotttaaaa aoagauaert -^gaaagact tcotactqta 550 



: ji a : a a ~ :' a a 


gt t q ga 


a : :at a " 3 


: i : t c t 3 a t ; r 


aataa' 3"* i 


4 r 


J - -' - - '- - - ■'. -< 




r '.a.jr ;.:Ct 


arctg.cct 


,.g,ga,ct,c 




, : gaaaa ret a 


ttc.aataaa 


a ^ t g 1 1 1 g g a 


c trataiit q 


t 3 a c a c t a a a 


r -, z C) 


t at get z cct 


1 1 q g t c a a u a 


a a a e t c a a g g 


g a g a g 1 1 a 1 1 


a a t g t c t c c a 


6 t 0 


c. tq* t g jagg 


t cgect t :j :a 


a t c g 1 1 g g a g 


ggggctatac 


tec at re aaa 


6v ] 


tatgea gtgg 


■aaaattc caa 


t ga rag at t a 


a-aaeggaac a 


t g a a a g c 1 1 1 




tggtgt geac 


gtctcatgea 


t tg aacca gg 


at t gt tcaaa 


acaaartt g g 


7ta 


cag ateca gt 


aaa gg t a a 1 1 


a .a a a a a a a a r 


t e g r e a 1 1 1 g 


ggagc-agrtg 


8 >■■< 


t rt ;c a g aca 


t c a a a r a a c a 


at at ggaga a 


ggttacattg 


a a a a a :a g t r t 


B'l'C 


a g a : a a a r t g 


aaaggcaat a 


aat rrtatgt 


gaacatg gac 


etrtctcegg 


Qai) 


t gg-zaga gtg 


ca tgg a crac 


gctctaacaa 


gtctcttrcc 


taagartcat 


Q •■,."> 


tat jeegetg 


gaa :iag a 1 gc 


caaaatt 1 1 r 


t ggatacetc 


tgtctcac at 


1 .'CO 


g :r agca get 


tt graa g act 


ttttattgtt 


gaa a cag aaa 


gcagagct g g 


la.tQ 


at aatcrcaa 


ggeagtgtga 


ct cagct a ac 


cacaaatgtc 


tcctccaggr 


1 i 1 1 0 


t at laaattg 


jeega 1 1 1 ca 


a gaacaca t c 


tarctttt raa 


ccccattcrt 


i : a 0 


t j: :tgctcc 


. iacct 3 3 act 


c a 1 1 1 a a a t c 


gtgcttattt 


ggat tgcaaa 


1. CO 


agggagtcce 


■accat cgctg 


gt ggtatccc 


agqgtcectg 


ctcaagtttt 


lr.tO 


:tttgaaaag 


gagggct gga 


atggtacatc 


aca t aggcaa 


gtcctgccct 


1 .'-00 


jtattt agge 


tttgectget 


tggtgt gatg 


taaggga aat 


tgaaagact t 


lrto 


gec :atteaa 


a a t g a t c 1 1 1 


a c eg tag cct 


gcccca tget 


t a tggt cccc 


1 4 ( mj 


i gcatttaca 


gtaacttgtg 


a a t g 1 1 a a g t 


atcatctctt 


atctaaatat 


i r, o 


t aa t! agataa 


gtcaacccaa 


a a a a a a a a a a 


aaaaaaaaaa 


aaaaaaaaaa 


l. r 0 0 
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i. Homo sapiens 
.' .'. 0 ■ ■ 

.'a" 1 : siq peptide 
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misc feature 
3 3 - 1 2 

Glycosami:. :gl /can Attachir.er.t Site 



<1.'.T- TRANSMEM 

<ss2: 136-152 

<..'.:.:>: Transmembrane Domain 



'■ misc feature 

161-T63, 187-190 and 25^-256 
N-g 1 y :os y 3 a t i •. -n Sites . 



]o 

!!>■■* Leu Fh? Trp Val Lou Gly Leu Leu lie Leu Cys Gly Phe Leu 



1 



I 5 



Tip Thr Arg Lys GLy Lys Leu Lys He Gl u Asp lie Thr Asp) Ly 



He Phe I le Th: Gl 
3' 



'ys Asp Ser Gly Phe 31y Asn Leu Ala 
3 'J i 5 

Lys Lys Gly Phe His Va 1 lie Ala Ala Gys 



Ala Arg Thr Fhe A 
Leu Thr Glu Ser Gly Ser Thr Ala Leu Lys Ala Glu Thr Ser 



Arq Leu Arg Thr Va J Leu Leu Asp Val Thr Asp Pro Glu Asn Val 



Lys Arg Thr Ala Gin Trp Val Lys Asn GJ n Val Gly Glu Lys G . y 
■V. 10Q LOS 

Val Pro Gly Val Leu Ala 
US " IPO 

Tyr Arg Glu Pro He G.:u 
130 " laS 



Leu Trp Gly Leu He Asn Asn Ala Gly 
11 0 

PU-o Thr Asp Trp Leu Thr Leu Glu Asp 



j] Asn Leu Phe Gly Leu lie Ser Val Thr Leu Asn Met Leu Pro 
1 1 0 115 1-0 



u Val Lys Lys Ala Gin Gly Arg Val He Asn Val Ser 



V r 



11 



160 



Gly Arg Leu Ala He Val Gly Gly Gly Tyr Thr Fi 

17 5. 



1 7 0 

u Gly Fhe Asn 



Va 1 

1 0 5 



1 3 0 



Ser Leu Are Arc: Asp K<r?t Ly: 



Phe '-lv Val Hi-: v : ; r,-, r 



Asn Leu Ala Asp Pre VaJ 



. f Trp Glu Gin :,eu Ser i-ro / 
. : 3 0 



tr-o Asp lie Lys Gin -In Tyr Gly Glu 
2 35 ' .MO 



Gly Tyr lie -,lu Lys Ser j_,eu Asp Lys Lea I..ys Gly A?n Lys Sit 



o/i Val Asn Met Asp Leu Ser Pro Val 7a 1 Glu 'lys Met Asp His 
A! 6 L-u Thr Ser Leu Phe Pro Ly= Thr His Tyr Ala Ala Gly Lys 



isp Ala Lys He Hie Trp lie Pr:- Leu .-er His 
^0 .': a 5 



'ro Ala AL 



«e-j Gin Asp Phe Leu Leu Leu Lys Gin Lys Ala >;iu Leu Ala Asn 



'•10S 



Pra Lvs Ala Val 



no 



i ; 



.no 
,n i 



u 

2 7 2 0 
DMA 

Horn a sa nines 



•;oo-- 11 

1C-? jgctgtt gacggcgctg cgatggctgc ctgegagggc aggagaagcg 
aaaotctcgg tracts: cag tcggasttes tgao :scgc-: agtgggcggg 



atgt aoccac cq:Lgo;gcc 



ice acttggg ccgtcgccac sactgtagtc 

accgcctcat cgggacttca tatcggtgas 

at gacaac ag caagagttgg cggcggcgct 

caactgtcga gattgoagcg gaatatgatt 

gcttttctgt ggactc :tot tctacatcaa 

' - 1 o t gg c 1 1 "I c a g g c t a g a g u a <a g a g c a g a 

gggttaaaac cagcaaatcc acccgtctta ccaqctcctc agaaggcgg-j 

■accqaccct gagaacttac ctgagatttc gtcacagaag aaacaaagac 

- » c a t c c a g c g g g a a c c a c c t c a c c t g c a g a ttagac c c c c 

Ggaaggatg gaaccsaaaa agaggccac.a aaaaggcaag a 



3 c t g a g c 1 1 1 g g a g a g a g c t 

agtaatggag gaaatggaag 

atcttcctcc ttgcctttct 

at t ggctgac ca 1 1 guaaag 

agatgaggcc agaaa' tgo' 



a a a sea a a a ' 



50 
1(10 
1.0(1 
2 ('i (I 
250 
3('(' 
350 
1 a n 
4 50 
5! 0 
5 [ 0 



■ : -.qc ; jt jat 



: aaqt j::;a 
, : qtgcatctg 
cat jqaa ag g 
■:t qtccaggt 
eqcgctggac 
-eaggaagt g 
aacctqttt g 
cca actgtct 
it aggct a a L 
gtgaacatcg 
cactgtggcc 
gtctcacagg 
ca aa t acac g 
:aatac-: a a a 
-aagggacga 
gggaagcagg 
tgtca gaacg 
ta?'3'g'g-gagat 
tgcttcctgc 
cage; aca'.g 
aceggcagat 
taccc acaqc 
caacctgatq 
tcacagggga 
t ''aqcega t 
tqt ccaggat 
* —t- aqqqqa 



aactat age a 
ataccq ;aag 
cat tc a gt ga 
accat g*;g g a 
gcgt gtc g aaq 
aqagc acgat 
gqggacagcc 
gectgeat t - 
gtactggaga 
g a gg tga cca 
gg a taa g a ag 
gcctgtctgg 
a gtggcatct 
a a get a at at 
ag acac a get 
cacct getge 
t gcccacggc 
aagggacget 
gagctggccc 
ggagacgggg 
agggcegteg 
rqgccaaaqa 
aegea a a t a c 
tcacacqqqt 
ccacagaaqc 
a a e a c t e a a q 



catqccaccq 
agaagg gcqt 
tttgcatg gg 
gtggtttqga 
tctt gggtct 
aagtt a a: act 
aagcatcatg 
tcttcct g ag 
ag aaa accat 
tgeecaeccg 
gcattcaqct 
tttcaggagg 
gaaga agga a 
t aa ace ac at 
g agt a a at gc 
gctggaagac 
gqcact acga 
cqcttcagtg 
ggctctgggc 
aggag at ca t 
ctgagtcccg 
ggacgtggag 
ccgtggagag 
eaqqactqgg 
i.:ccctcgggt 
ccqagcctag 
tatctgttct 
at-; catqM c 



aattgaagtc 
gacat a a eg a 
eta ggtctca 
gaggaaagaa 
1 1 g a a .a a a g a 
qgggggat ac 
g a a agct g ag 
cca ag at tec 
ceaeggt gga 
ggaqttacgg 
c agag gaga a 
gggctqgtgc 
gggegt attc 
tga ag aagtg 
tacgt ggaag 
geccagtaag 
cca agat g ga 
gtctaccaeg 
g gagaattgt 
agatcqt g aa 
gtcaagccag 
cctgttctac 
gctqggagat 
ggct attctt 
ggacaagatg 



aaggeacacc cat 

ttcetgeata -00 

get ga age at 8 50 

■a act gatcga a^'O 

tt tga ggaag 9'>0 

cgtggacgte 1 >0fi 

tgagt gaata l"5a 

g a 1 1 1 1 q gaa 1 ': ' 1 

at act eg gat lie 

cetccgaaag lcO' 

gagctctacc I. 5: 

ggtgacaca g 1 '.0i 

aaa: gtt aac I ■■'a' 

acgctgggcg laOi 

gatccagggc 1 -3 c a 

c a a a a ga g gg ISO : 

c t a a ac 1 1 1 g IS 5i 

ccac.atggtg Oaai 

gectgcccgc Iht-i 

taccagatga 170>' 

cttcaaectt i'-'Si 

cag acaggca 16 0( 

ctgtaecgcg :H50 

tetgeagage l'*00 

ceatcaacaa l''*aO 

qaaaqc* tot 2 0 00 



a est at -ct; gq aspect as at agggtggatg ;:s' 1 -r-; if .3 f gg 1 ; a> ■* * e / 1 [ ' 

gggtgqqcag aggcaesttg ctgggtetgt •j-jr.- c it tt t *'c aagqoc:jjC .-."0< 

itagaaecgg caaccgccaa atggaecagg stctgaactg gcto^gggct .:25! 

•ct sot ;-gtc tat gotttaa tcaggacacc qtgaggacaa gtgagqeegt 230' 

- a gtcttggt gtgatgoggg gtqggctggg ccgctggags ctceqcctg: 2'G< ; 

* t rctooaga agacaogaat aatgact'oac gattgstqaa qcctgageag ..'40 

jtatatgtgg g:cgacaaga ggggggctte gaggtagtc: otggtartgg 242. 

H'-gaoegag t ggac age" agggtgcago t:tg::cggg otcgtgaaqa .'.SO 

:toagatgtc caaaatocaa gggtctggag gggetaccqt qactccaqag .:-•:>: 

teotgagget ceagggstgg ototggtgtt t acaa jetgg actoagggat . r»50" 

-et.oetqgeo gsceegoagg .jg.jcttggag ggctggacgg caagtcaqt : 

r agate. ac gg gecceteoag tggaatgggt ctttteggtg gagataaaag 270 : 

' tg.itttgct ctaacagcaa 2720 

:. 10 ■ 12 
.. 1 \ ■ 699 

:2l2.- PL.T 

2 1 Homo sap i en.; 
' 2 2 1/ : 

:2 2 1.' TFANSMEM 

'222a 21-40 and 84-105 
.22.0 ■ Transmembrane Domain (type II) 



:4 00s 12 

Met Ala Ala Cys Glu Gly Arq Arg Sec GLy Ala Leu Gly Ser Ser 

1 5 10 la 

Gli. Ser Asp Phe Lea Thr Pro Pro Va 1 Gly Gly Ala Pro Trp Ala 

20 2 a 30 

Val Ala Thr Thr 7a 1 Val Met Tyr Fro Pro Pro Pro Pro Pro Pro 



Hi;-' Arq Asp Phe lie Ser Val Thr Leu Ser Phe Gly Glu Ser Tyr 



Asp Asn Ser Lys Ser Trp Arg Arg Arg Ser Cys Trp Arg Lys Trp 
e.O " 7C ' 7S 

L'.'S Gin Leu Ser Arq Leu Gin Arq Asn Met lie Leu Phe Leu Lei: 



Leu Lea Phe Cos Gly Lea Leu The Tyr lie Asn Lei] Ala 



a t 1 r ' a 



l U 2 



Asp His '.ri: 1 vs Ala Leu Ala the Arq L-a 'A j Glu r A u H n I, ,'s 

UC lib 1H 

Met Arq Fro Glu He Ala Glv I.e.: Lys Prr hi a Asn Fr;, Fro V 1 1 

lis ' ; a a i ■ " 

Leu Pro Ala Fro G..o Lys Ala Asp Thr Asp Fro Glu Asn Leu Fro 

' 11 a H'J 

Glu He Ser ?er FA:. Lys Thr Glr. Arg Hi? lie Gin Arq Gly Pr- 

1 '>'*• In '.I l'A 

PrD His Lou Glr. I > Arg Pro Fro Ser Gl.r. Asp Leu Lys Asp. 11/ 

l A' " l l- 

Thr Gin Glu Glu A i -. Thr Lys Ar-'i Gin Glu Ala Pro Val Asp Pro 

1,.;L ' Iti 1AF 

Arq Pro Glu Gly Asp Pro Gin Arg Thr Vi: He Ser Trp Arq Gly 

.1 1 1 .1-1', .11:1 

Ala Val lie Glu Pr> Glu Gin Gly Thr Giu Leu Pro Ser Arc Arq 



Ala Glu Val Pro Thr' Lys Pro Pro Leu ;>:-.• Pro Ala Arq Thr Gin 

Gly Thr Pro Val H : s Leu Asn Tyr Arq Gin Lys Gly Val II*-- A ; p 

Val Phe Leu His ALu Trp Lys Gly Tyr Ao; Lys Fhe Ala Trp- Ay 

.Alp .Go .. "0 

His Asp Glu Leu Lys Pre- Val Ser Arg A-r Phe Ser Glu Trp- PLo 

i i'- :-M' 

Gly Leu Gly Leu Thr Leu He As}.' Ala Leu Asp Thr Met Trp 1 le 

y mi j y a ~ '■ o (': 

Leu Gly Leu Arg Lys Glu Phe Glu Glu 7A a Arq Lys Trp Val Lor 



Lys Lys Leu His Phe Glu Lys Asp Val Asp Val Asn Leu Phe Glu 

/-;; i"! p ;mo 

Ser Thr He Arg He- Leu Gly Gly Leu Leu Ser Ala Tyr His Leu 

AG :ao 

Ser Gly Asp Ser Leu Phe Leu Arg Lys /Ala Glu Asp Phe Gly /-.si, 



Arg Leu Met Pro Ala Phe Arg Thr Fro Ser Lys lie Fro Tyr Se: 

3 61 37 0 " 3 7 c 

Asp Val Asn J ] e Gly Thr Gly Val Ala His Frc Fro Arg Trp Thr 

Ser Asp Ser 'Far Val Ala Glu Val Thr ser lie A:: Leu Giu Fhe 



•.rq Siu Lou Per Arg Leu ihr G 1 y Asp Lys Lys the Gin Glu Ala 

' 4 15 

'al Glu Lys Val Thr Gin His lie His Gly Leu Ser Gly Lys Lys 

a 2b -no ' -rv., 



Asp Gly Leu Val Pr:> Met Fhe lie Asn Thr His Ser Gly Leu 



Thr His Leu Gly Val Fhe Thr Leu Gly Ala Arg Ala Asp Ser Tvr 

4 'A ' '].",0 ' 4 no 

Tyr Glu Tyr Leu Lv.i Lys Gin Trp lie 5! n Gly Gly Lys Gin Glu 

4 /'"' 4 ~'S ~ i 

Thr Gin Leu Leu Glu Asp Tyr Val Glu Ala He Glu Gly Val Aru 

4" : . 4 i0 4-.iL 

Thr His Leu Leu Arg His Ser Glu Pro Ser Lys Leu Thr Phe Val 

b"': r v"i5 V: 0 

Gly Glu Leu Ala His Gly Arg Phe Ser A', a Lys Met Asp His Leu 

I: > r. L_0 ' L.-.S 

Val Cys Fhe Leu Pro Gly Thr Leu Ala !y-u Gly Val Tyr His Gly 



Leu Pro Ala Ser His Met Glu Leu Ala Gin Glu Leu Met Gli 
Li b S r : ■) 



Cys Tyr Gin Met Asn Arg Gin Met Glu Tdr Gly Leu Ser Pro 



lu 
"('■ 



He Val His Phe Asn Leu Tyr Pro Gin Pro Gly Arg Arg Asp Vul 

U:-e) O^G 

Glu Val Lys Pro Ala Asp Arg His Asn Leu Leu Arg Pro Glu Thr 

J f i0 '■ '-'b GOO 

Val Glu Ser Leu Phe Tyr Leu Tyr Arg Val Thr Gly Asp Arg Lys 

HtL -'lO GIL 

Tyr Gin Asp Trp Gly Trp Glu He Leu Gin Ser Phe Ser Arg Phe 

'ISO 5 " .',30 

Thr Arg Val Fro Ser Gly Gly Tyr Ser Ser II e Asn Asn Val G r . 

G3L e4 0 ML 

Asp Pro Gin Lys Pro Glu Pro Arg Asp Lys Met Glu Ser Phe Phe 

6L0 t,e;, M',p 

Leu Gly Glu Thr Leu Lys Tyr Leu Phe Leu Leu Fhe Ser Asp Asp 



Fr- Asn L'-u Leu "or Leu Asp Ala iyr Val Fhe Asr. 'ihr Hu Ala 





t ro Leu t r lie Trp Thr Fr-. 


















<- 2 1 0 


n 








.! j i 


2 4 








■:.:12 


• :')"ia 










• A r t i f i c i a 1 








• . ' 2 .1 

■:.S1 

■.:.:.>> 

■ • !■ :■ 
■ 10 


• Artificial Sequence 
:-24 

Synthetic c?nstru:t . 

• '. .i 

•ag.i.-igg gcgtgattga cgtc 24 
1 4 








: 2 1 1 
• -j 1.": 


.'4 
■ i.i!JA 








■ :.' I i 

• 2 2 1 1 
■ .:.•] 


■ A r t i f i c i a 1 

Ar t i f icia 1 Sequence 
• 1-S4 








:.; iii.i 
oo i * 

• . 1 '.i 

l .: 
] :•; 


Synthetic construct . 
14 

ccttct tcccagacag qccg 24 

I.NA 
■ Artificial 








■ '.' 2 0 
■ ..." 1 


• Artificial Sequence 
1-4 4 

• Synthetic construct. 








• ..) i'm i. 












jcctytg tccaggtcct tcagtyagtg 


gtttggcctc 


ggtc 4 4 




•:2K>' 


■ i »:> 








• '.. li : 


■ 1 1 2' 4 








" • . J ... 


• L'NA 








<Jl 2: 


Homo sapiens 








< 4 0 0 : 


:.<. 








ggcc 


ccqrgt aggcccggga ggccgggccg 


gccgggctgc 


gagcgcct gc 


2 0 


c c c ; 


tgcgcc gccgcctctc cgcacgatgt 


tcccctcgcg 


ga ggaaagcg 


100 


gccic 


agctoc cctgggagga cqqcaggtcc 


cggtf gctct 


ccggcggcct 


1 5 0 




cggaag tgttccgtct tocaoctgtt 


cgf ggcct gc 


ct ct cgct gg 


/ 0 0 




cttrt-c ccta-ctctgg ctgcaqctca 


cc^ ct gg 
/. 4 


gcacct/ggcc 


■; r r. 



qarjccctc 



:jccccct-j agcaetggga agaagacg.; 



otggtctt ag tgcccca ^at 

jcaccacatc tacgtgctca 

ca acgct a at c aac gt gggc 

it- r >—3t >: a eg aegt tg a 

tggatttcat gaggctgggc 

e t e t ctac aa c tae aag arc 

■ca jcacta a a ggctgtg 3 aa 

ccgcgaggac gacgagttct 

1 1 1 tccgccc ctegggaate 

a a t gaccc a g cctggcg gaa 

acaggagcag ttcaaggtgg 

a cc a t gtgg e 1 1 cc age a at 

gt actca j ;a tea tgt tgga 

attcagcega gctggatgga 

ttgeteagg: acaggacaag 

itgtggagtg gccaggacca 

ggecgacaag gcaggcttgg 

cge-cgcttg c catgeacagt 

cgggaccccc cctgccttcc 

:ccaggcctg tgggtagtgg 

' c t , i c t c *: g a cctccttcac 

tgaacacgac aacctctcat 

aaaaaaaaaa aaaaaaaaaa 
.:10.- 1'' 

;:ll:- 

.: 1 '<> H: aca sara er.s 



gege agctt a 
accaggtgga 
tt aatg gag a 

cctt aaaagt 
tatgtcggcg 
tgggatgtcc 
aceggegaat 
acaactgggt 
gagggaccag 
aaaggga ggg 
gecetgtat j 
ctgtgac a ag 
■a agtgag gaa 
gcctcaggtc 
agacagcaag 
get ggg acag 
<gat aagag ag 
tgctcaccct 
ggagggetga 
gtgcccaggc 
cacccceaaa 
aaaa V/.'.A 



acq aacgett 
ctgaqcag ga 
ccacttcagg 
gc a gcaac ag 
ate a a ag ag g 
ggcatccccg 
gaataat get 
aaeegettet 
t aagggaget 
ae a a gac a 1 1 
aagagcat ag 
aggcatgaaa 
tgg gegg g gc 
aeegeeae a a 
geatgtaeat 
gtgggcccag 
etaegcaa 1 1 
gacacgtgg g 
aggctggggt 
aetctgacet 
acaggacaae 
ctgtgggt ag 
aaaaaaaaaa 



— cgt ccct c 
r- >act ggggee 
a g agg age: ■: 
agaa gat ae g 
tt.-aaceggg 
eaeggaataa 
ag at gg a at a 
g aget ceaee 
g atctc aa ag 
ggggatgggg 
gggctccage 
tegecaeetg 
e aget aaaa a 
a atgtga agt 
accctgcact 
cctggtgca e 
acaggecata 
etctgaeagg 
gcagceaccc 
gtgcctggga 
gtgtectgte 
ccttcacgtg 
ctctcaacac 
t aaggaaggc 
aaaaaaaaaa 



a ■an 



6'aa 



S'-'-O 

8 r :0 
9r0 
95 0 
In re 

I -a.; 
1 ". 0 

I I 'a 
1 :". C 
1 a 5 
1 iO 

13 5( 
1 4 0 ( 

14 5! 
150! 



-4 



aal peptic 



'22 1 ni s : feature 

: 5, 65-71,247-2 5 3, 28 5-2 91 , 3 03-310 

'l-myristoylation site. 



: • hlS 1 ^ feature 
.: • .: 

< '-AMP- .and cGMP-dependent protein kinase phosphorylation site. 



trans mem 
.■ 9 

Transmembrane domain (type II) 



n 1 si.pl: ea t u re 
i 54-158 

I; -g 1 ycosy lat i :>n site. 



rr, l so f ea t u re 
226-233 

lyrosine kinase phosphor yl a t i on site. 



He* Phe Prc> 3er Ar.j Arg Lys Ala Ala Gin Leu Fro Trp Glu Asp 

J 5 " 10 ' 15 

Giy Ai-j Ser Gly L>."i Leu Ser Gly Gly Leu Pro Arq Lys Gys Ser 

20 " 25 -0 

VaJ Ph.. His Leu Phe Val Ala Cys Leu Ser Leu Gly Phe Phe Ser 

2 5 * 4 0 4 5 

Leu Leu Trp. Leu Glri Leu Ser Cys Ser Gly As pi Val A 1,3 Arq Ala 

50 ' 5 5 60 

Val Arq Gly Gin Gly Gin Glu Thr Ser Giy Pro Pro Arq Ala Cys 

6,2 7 0 7 5 

Pre. Fid Glu Pro Pro Pro Glu His Trp Glu Glu Asp, Ala Ser Trp 

2 0 5 5 '*0 

Giy Fro His Arg Leu Ala Val Leu Val Pro Phe Arg Glu Arg Phe 

100 ' 105 

Glu Glu Leu Leu Val Fhe Val Pro His Pet Arg Arg Phe Leu Ser 

110 115 120 



Lys lie Arg His His lie Tyr Val Leu Asn Gin Val As pi 



•'Jiu Oer Ser Asr. Ser Thr Asp Tyr He Ala Met His Asp Val Asp 

155 ' :oo ' 165 

Lei, Leu Fro Leu Asr. Glu Glu Leu Asp Tyr Gly the Pre Glu Ala 

17 0 " 175 180 

H\ Pre Phe His Val Ala Ser Fro Glu Leu His Fro Leu Tyr His 

18- 100 135 

Tyr Lys Thr Tyr Val Gly Gly He Leu Leu Leu Ser Lys Gin His 

0 00 ..'05 J 10 

T/i Arq Leu Cys Asr. Gly Met Ser Asn Arg Phe Trp Gly Trp Gly 

01 1 : 0 00 ."2 5 

Arg Glu Asp Asp Glu Phe Tyr Arg Arg Tie Lys Gly Ala Gly Leu 



Gin Leu Phe Ara Pre Ser Gly He Thr Thr Gly Tyr Lys Thr Phe 
045 '' ' . 55 

Arg His Leu His Asp Pro Ala Trp Arg Lys Arg Asp> Gin Lys Arg 
." 60 . u5 . 7 0 

lie Ala Ala Gin Lys Gin Glu Gin Phe Lys Val hsp Arg Glu Gly 
.'7 5 OH ; 8. c 

Gly Leu Asn Thr Val Lys Tyr His Val Ala Ser Arg Thr Ala Leu 
.'90 ."H '00 

Ser Val Gly Gly Ala Pro Cys Thr Val Leu Asn lie Met Leu Asp' 
.SO 5 510 315 

Cys Asp Lys Thr Ala Thr Pro Trp Cys Thr Phe Ser 
320 305 

V'J' N 18 
111 • 03 
1 0 ■ :.'NA 

ll H Artificial 

00 h : ■ 

.".'111- Artificial Sequence 
.H.O 1-23 

SO A Synthetic construct. 
He: 18 

:eg<.aogctt cgaggagtcc tgg 23 

..1>"||. ;9 
..Ho 04 
..Ills UNA 

<■■ Artificial 



i f i c i a 1 Sequ c :-ri ■ 



.400 " 1 :i 

q : a : t g c g a g a a q c c a c a t g q t a c 2 4 

.211 • 4 0 
.:.'12 ■ 2NA 
::l 1 ■ Artificial 

:_:20 • 

.. .J - • Artificial Sequence 
1-46 

'. J "i • Synthetic construct. 
. .;o>: • . 1 1 

'••q-'Cqagc aggaagaaga tccgqcacca catctacqtg ctcaac 46 

:. In • ."1 
-." 11 4 :<i 
:. "; .': ■ UNA 

' .. 1 ' ■ H'")mo sapiens 
: 4 • .": 2 

;aatgt'tgc itatccacct cccccaagcc cctttaccta tgctgctqct 50 

licgctgctg ctgctgctgc t gctgcttaa aggctcatgc ttggagtggg 100 

j- :tg )' ;gg tgcccagaaa gtctcttctg ccactgacgc ccccatcagg 100 

gatrgj.;cct tctttccccc ttcctttctg tgtctcctgc ctcatcggcc 200 

ict :ca~qacc tgcagccaag cccagccccg tggggaaggg gagaaagtgg 200 

gg- :<-itq< :cta agaaagctgg gagataggga acagaagagg gtagtgggtg 300 

■ .jg> 't ag<.;ggg gctgccttat ttaaagtggt tgtttatgat tcttatacta 300 

art t aOicaa agatattaag gccctgttca ttaagaaatt gttcccttcc 40C 1 

cctutgt tea atgtttgtaa agattgttct gtgtaaatat gtctttataa 450 

t a.-!c'i cant ta aaagctgaaa aaaaaaaaaa aaaaaaaaaa aaaa 4 94 

2 1 1 c • j; 

.:!': : 7 •' 

2 1.: PI-.T 

. .' 1 : H urno s a p i n n s 



sig_pepti de 
1-15' 

Signal peptic 



? c f ,J a t c r o 



t Lou Leu Lou Thr Leu Lou Leu Lou Lou Leu 



Trp Gly Lou Val Gly Ala Gin 



Ala Trir Asp Ala Fro He Arg Asp Trp Ala Phe 
35 " * " 4 0 

: I.-u C/s Leu Leu Pro His Arg Fro Ala Met 



■Ma Gir. Fro Arq 3iy Glu Gly Glu Lys V-al Gly 

65 ~ 7 3 

■.3:10> j 5 
' .' ! l> ,:&33 
00 12:- DMA 

•■' .: 1 3o Homo sapiens 
"■100> 3 5 

i gga ccoat g cggcrgtgac ccrcgjctoo ctagaggoac 
-aguggacaa aggagcatgt cogcgccggg gaaggccogt 
toataaaaot- oaggocgccg atgggocege gocgogctc:' 
ggctccgggg jggc — gcta ggccagogcg asgacgctog 
occggocagc agcatggagc cacccggacg zcqq-zqqq-jc 
ogccgctgt*: gctgccgctc ccgctgttag cgctgctcgc 
ggoggeggcg gcggcggcgc ogcggcgctg ocogocggot 
ogggcggocc ogaggggctg gcagggcggc gggcgcogac 
■ ggtgtgoag oigcctggaa otogogoagg tcctgc;c:c 
cccaaccgca cggtcaccat gattctgagt aacaataaga 
qaagaatggc tcattttctg ggttaagtct ccttgaaaga 
gaaacaatct tattagtagt .stagatccag qtgcrtte'.g 
tctctaaaaa qatt ggatct gacaaacaat cgaataggat 
agacatattt cgaggactca ccaatctggt tcggctaaac 
atttgttttc -Gocattatot caaggaactt rtgattatct 
:gatc*f.7g aat'ooagao toga g t a t ot " ttgtatgaot. 
g t: :: aa t uoa ' ogo*qautua au ua ga a '.j a a oat ■ "ao-a ;t; a 



Leu Leu Lys Gly 
i o 



Lys Val Ser 5er 
30 



Phe Pro Pro 



■15 



Thr Cys Ser Gin 

>;o 

As d Gly 



agcgcagocg 50 

cctocggccg 100 

tgoocgooog 15') 

occcgoaggo Lim 

ogcgcgoagc 2 50 

gotgctggga 30o 

goaagoacga '5" 

gagggoaagg -loo 

agataotctg -!5'> 

tatccgagct 50- > 

ttggaoctcc 55n 

gggactgtca 60'') 

goctgaatgc 65') 

cotocgggga 70o 

tgcgtcatta 750 

g 1 a a o a t a c t 3 0 o 

a .a a a a t a c c a o 5 0 



lactrratcl ■.- a t c :_:ccaag t t gt g 1 1 t aa 
aqt geatqyc :tc3tatatt gatcaggaca 
q.'-it qgqaqaa ag:tgaaa: cgatgaatcg 
aaacatqatt racaaetgat cattgattgc 
atattcaggc tqgatatact gjaaattgqg 
cqtgggaata atargaggac tqtggatatt 
acagtactgt :ctcaagaga gggtggtaaa 
qqcacaqaac ittggaaggc attaatgeat 
accratggca jtgggatata tcccggaaaa 
ttggcgcaga tgtojatagag gtggcttttg 
gatgtoagta tqcaaaatgat qtcactagag 
atqcccctaa atcttaccaa t gccq tq :gc a 
ttacactgtq gaaqcagcca aattttctqa 
t-jg-agaaat qattqaaaaa tttggaagac 
aaagagctag gtgacgtgat ggttgaaatt 
tgatgaacgt gtcctgtggc tjgagcagag 
ggattgtgca gtgtcttcag cgcattgcta 
gctcacgttt at tcaacata t'cacacaat 
catcaagtct actqgcttca cggggatgac 
tggcagcatc tgatcgtaca ggactttcgg 
gagggaaacc tggataagca gctgagcttt 
attttcgagt ctaqcactaa aqgtatgtta 
ctatttacaq ttaaaitaga atgctccaaa 
ccttattaaa agattttttt ttgcaggaaq 
t a < : t. g 1 1 1 1 a aaaaaaacta acca g q a a g a 
ggc-'-i^.aqg.: atM.ttacct ttaatt. :co' 



.1 aci-.i a-* i.-ac aa:;cgt jaag l^'l 
•ga.attgcjgt ctttctaaat V>0 
.laqa.gacaac cttcctttcc 1 '» Cf 0 
tgcaagtgtt qtggtatcag ia5a 
caaggtattt ttgttgaaaa liO-'i 
aagtgacata aacatttcta 11 5'' 
■gctgtcatgt ccagaccaaa lj.la 
gtggtattag agagttct gc 1 ."' :>n 
aaacaaaggt gacttcagat l-iO" 
atatgcagtg tacgcggaac lion 
acacaggatg agagaaaagc 1 4 0 ' 1 
ggaagatgat gattattctc 1 
ttatttatat gtttaatoag 1 ' ■ '!! i ■ 
acagctcgac agttactggc Ilia 
caaaatggat jltatatttg l'j>' 
ttaccaagga ggaaaaatca l>-i:a' 
gcaagtaaca tcatgttggc IV Cm 
ggaagotaaa gactgcagta lv.lu 
cctaccggct agcaggtgga lKm 
attgctctgg aagcttatgt 1H5:.' 
ctgtacagtg ttccagaaag l'>0i> 
attatgggag gcgggatcca 
aagtgcaatg ttfcaaatac .lOOO 
f-attctgcaa tcatttaaga 1050 
tqttctgctt cgaaaaataa ..100 
atagqtatta ttgcttttgc: .:150 
a'-tgcatta'; gaatttcaag HCai 
tlctt'-arat aaaaatatca ;:1"10 
w ^,>:aa*a q^tattaf. .-::-l r 



: ' : a a .isat tf.at *. 1 ' ia.T- : : t t : ; * ♦ * 3 1 r t a 1 t 1" 1 t r - 

~t : jtt *. ta-a-ga :3a' .-.a 1 5 . f at r t ' j-atagqcccc taaaaqtatc 

":'i'ttt jaract gcqc v-f aco.i.icjcc tagtggagaa gt raaccct g 

~iggtq tttaat :aag oaagctgtat atcaaaattt ttggcagaaa 

■lidtat gt;atatatc tttttttaaa aaaagtattt. cattgaagca 

,:ia.tga aajcattttt actgattttt aaaattggtg ctttagatat 



50i 
5 5>. 
(5 0 '' 



!> 4 - ,: i 't.ac actgtattga agcaaataga ggaggcacaa ctccagcacc 1 65-'. 

-t ::t.jgaac ra :att:t_t t tcact.tagct ttctgtgggc atgtgtaatt 17CK 

:ta't; -tctg oggtttttaa tstcasagta ctttatttct gtct tgtccc 

tc.iril jjtat cacaaa :aat attcragtca ttttaatggc tgcataataa 

cbjat xaac aggtgttagg tqttctggtt tagtgtgagc actcaataaa 2850 

tat'giatga atgaacjaaa aaaaaaaaaa aaa 2883 



8 0' 



'210 
211 
■~2 i 2 
<2 ! ? 



'- 1 6 
?RT 

Homo sapiens 



2 1 :• s igjp.?pt ido 
G 22s 1-33 

<223s Signal peptide. 

•G.:20; 

:-• transmem 
2: 13-40 

<223: Transmembrane domain (type II) . 
4 1 1 0 > 2 4 

Met Glu Pro Fro Gly Arg Arq Arg Gly Arcj Ala Gin Pro Pro Leu 
5 10 15 

Leu Leu Pro Leu Ser Leu Leu Ala Leu Leu Ala Leu Leu Gly Gly 

20 2.5 '" 30 

Gly Gly Gly Gly Gj y Ala Ala Ala Leu Pro Ala Gly Cys Lys His 
3 5 4 0 4 5 

Asp Gly Arg Fro Arg Gly Ala Gly Ara Ala Ala Gly Ala Ala Glu 
50 5 5 60 

Gly Lys Val Vai Cys Ser Ser Leu Glu Leu Ala Gin Val Leu Pro 

GO 7 0 7 5 

1 r Asr Thi Pro Asn Ara Thr Val Thr Leu Tie Leu S»r Asn 



leu Glu Ai q Lou Asp Leu Arq Asn Asn Leu lie- Ser Ser lie 

no 115 isi 

' r. Gly Ala Phe Trp Gly Leu Ser Ser Leu Lys Arq Leu Asp 

I" r . ' 1 s 0 " 1 

Thr Asn Asp. Arq lie Gly Cys Leu A.-n Ala Asp He Fhe Arg 

140 "' 1-15 I Vi 

L'",i Thr Asn L- >u Va 1 Arg Leu Asn L"U Ser G ly Asn Leu FN'.' 

TT, 1 u0 105 

Soi Leu Ser Gin Gly Thr Fhe Asp 7yr Leu Ala Ser Leu Arq 



."'•r leu Glu Fhe Gin Thr Glu Tyr Leu L-u Gys Asp Cys Asn II" 

Is'-, r-i pis 

Lou Trp Met His Arq Trp Va 1 Lys Glu Lys Asn He Thr Val Arq 

.'; '"h'i 3 ''■ 3 1G C' 

Asp Thr Arq Gys v.,i Tyr Pro Lys Ser Leu Gin Ala Gin Pro 'A! 

. q r , ' j _ ■■ i . . ■ ■ 

Thr Gly Val Lys Gin Glu Leu Lou Thr Cys Asp Pro Pro Leu '.A u 

.''oi .' 1 310 

Leu Fro Ser Fhe Tyr Met Thr Pro Ser ills Arq Gin Val Val Ph>- 



Glu Gly Asp Ser L-u Pro Phe Gin 'lys Met Ala Ser Tyr Lie Asp 
3 GO y.-y, 1 />;• 

Gin Asp Met Gin Va.l Leu Trp Tyr Gin Asp Gly Arg lie Val Glu 
IT 5 ~ .TO ' 5s ; 

Thr Asp GLu Ser Tn Gly He Phe Val Glu Lys Asn Met He H l ;-' 



Asn Cys Ser Leu lit; Ala Ser Ala Leu Thr He Ser Asn He Gin 

: i") 1 1 il 0 1 1 ' 

Ala Gly Ser Thr <l!y Asn Trp Gly C VS His Val Gin Thr Lvs Ai u 

lie no <5o 

G i y G.sn Asn Thr Arq Thr Val Asp lie Vaj Val Leu Glu Ser Ser 

3 3: ' 310 ; T3 

Ai-; 'An Tyr <Sys Fro Fro Glu Ara Val Val Asn Asn Lys Gly Asp 

330 351 3 00 

;-h'- A; a Trr. Fr- Arq Thr Leu AH Gly He Thr Ala Tyr Leu Gin 

'v. 13. r Arq- Asr. Tr.r His •': 1 y S"r ~ Ty lie Tyr Fro e 1 y Asn Fr' 























Arq 




r: 1 • ■ 


the 








0 ? 5 










4C 0 












■irp A j i 


Asp 


Asp 


Asp 
4 10 


T'/r 


Ser 


Arq 


Cys 


Gin 
4 15 


T y t 


hid 


As n 


Asp 


V 1 1 

4 00 


TO: Ara 


Val 


Leu 


■12'. 


Met 


Fhe 


As n 


G I n 


Met 
4 -iO 


Frc 


Leu 


Asn 


Leu 


Tnr 
4 "■! 5 


As:: Ala 


V 3 1 


Al a 


1 1 1 . ' 


A.l a 


A r q 


Gin 


Leu 


Leu 
4 4 5 


Ala 


Tyr 


Thr 


Val 


4 50 


Ala Aia 


A s n 


Fhe 


1 = 


Asp 


L y s 


Mot 


Asp 


Val 
4 60 


He 


Fhe 


Val 


Aia 


1 j 1 u 
4 6 5 


Met I 1 c 


G 1 u 


Lys 


Fhe 
4/ii 


Gly 


Arq 


Fhe 


Thr 


Lys 

l c } 


G 1 u 


G 1 u 


Lys 


Ser 


Lys 
4 AO 


A ] u Leu 


Gly 


A s p 


Val 
4 9 5 


Met 


Val 


Asp 


lie 


a: a 
4 GQ 


Ge r 


Asn 


He 


Met 


Leu 
4 0 5 


Ala Asp 


Glu 


Arg 


Val 

5 00 


Leu 


Tr P 


Leu 


Ala 


G i n 

50 5 


Arq 


Glu 


Ala 


Lys 


Aia 

5 1 0 


Cys Ser 


Ar g 


lie 


Val 
5 1 5 


G 1 n 


Cys 


Leu 


Gin 


Arg 

6; 6 


He 


Ala 


Thr 


Tyr 


Arq 

50 5 


L^u Ala 


G i y 


- / 


A 1 a 
5.5(1 


His 


Vai 


Tyr 


lor 


Thr 


Tyr 


Ser 


Fro 


As n 


I le 
5 4 0 


Ala Leu 


Glu 


Ala 


5 4 5 


Val 


.1 1 (5 


Lys 


Ser 


Thr 

5 50 


Gly 


Fhe 


Thr 


Gly 


Met 


Thr Cys 


Thr 


Va 1 


Fhe 

560 


Gin 


Lys 


Va 1 


Ala 


Al a 
5 65 


Ser 


Asp 


Arg 


Thr 


Gly 
570 
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Fro Ser Arg Glu .'or Ala Pho Arg Ser Leu Gly Fro Leu Glu Ala 

' 50 2 65 2 70 

Gin Asp Ser Leu Ayr Asn Ser Pro Leu Thr Glu Ser Cys Leu Ser 

A/5 280 ' 285 

Pro Ala Glu Glu Glu Fro Ala Pro Cys Lys Asp Cys Gin Pro Leu 

590 ' 295 * ' 300 

Ays Pr:> Pro Leu Thr Gly Ser Trp Glu Arg Gin Arg Gin Ala Ser 

A)5 31 0 315 

Asp Lmij Ala Ser Ser Gly Val Val Ser Leu Asp Glu Asp Glu Ala 

2 0 32 5 3 30 

Glu Fro Glu Glu Gin 
-.3 5 

3 10> 9 3 

SI 1 • 5 5 

Si. ■ UNA 

. 1 '•; ■ Artificial 



. 21 ■ Artificial Secuence 
..is ■ 1-25 

• Synthetic construct 

■;oo 54 

tgtectttgt cccagacttc tgtcc 25 

_ 1 u ■ 55 

5 0 

2A • Ft J A 

Artificial 



.1 '• Artificial Sequence 
AS 1-50 

AC Synthetic construct. 



■t 0 o : • 5 ; i 

svgqatacta atgtgt ccag taaatgatcc ccttatcccg fcgcgatgct 50 

AA- 50 

1 A ■ 21 
'. AA • DMA 
5 1 is Ar t i f ici a .1 



s';qcpr:C- 
onst ruot 



: ■ pna 

: 1 :• ■ Art i r i cia 



1 Artif i rial sequence 

022 ■ 1.-23 

' ■ Synthetic const ruct . 

.: >0 ■ .•; 7 

i j j ja>rcct iactat;cag gag 2 3 

• -A 

. ! ! i • -A 

i 2 ;itJA 

.:l ■; ■ Art ificial 



1 ■ Artificial sequence 

2 ■ 1-3A 

3 • ."ynthetic construct . 



':>)■) ■ :-.< 

gqa 3at-.:gct gcgctggcca ggtcctccct qcatggtat 39 
.10- ■■ i 

2 : : • id ia 

."A3 - Art i f Lei al 



. 2 i • Artificial sequence 
. A3 ■ ;"''/n t he t i c construct. 



Oi.i ■ /■» 

tgctacaaa gcgagcctct tg 22 

11:- ."081 
12 - L'tlA 

: 3:-- Homo sapiens 
A.UO:- 4 0 

cgtfcctgyg cgctctgtta cacaagcaaq atacagcooaq ccccacctaa 
' tttqtttcc ctggcaccct cctgctcagt gcgacattgt cacactt aac 



catctgttt tetctaatge acgacagatt 



tqat atttca Tttcctgatt qtaaatacct 



Atcagac aggacaactg 
: a a g c c t a aaactt c t a t 



"AO 
100 

150 

2 00 



actaaocat ^ataaacttc ^atttcttca tcfacaaaat anacc 



, t a 



a -, -. - ~ t - 



c.j-iagttgtt 
ca :-.itaaaca 
t .i iaccta:t 



at it; 



-3 3 e e ^ e 



cc aa aca a a a 

■:c tt gatcca 
gat g a a g a t c 
gtct t a a j a a 
ct gat a aca g 
■:: :: a t c t g t g a 
a a -g tg a t -a gc 
a g "tacctt 
g a t cc ac a a a 
aggtgct-att 
gtggaa a-a.a g 
agaaatgaac 
ga gtttfggg 
tg acagaaag 
cctccactt; 
gcaagtgtca 
ttacacaaaa 
aggagaccag 
tttcttacaa 
tgtattttag 
a a c t a a a a q a 
•a 1 1 ri 1 1 c e a c 
t g ■- ■ - ' g a -a g c 



.. Ldt L cK i. 1 

■a a a '.a aca-aaa 
t c 1 1 1 g g a a a 
ctcaaatctc 
g: aacggaat 
ggcagtctaa 
tagctttgtt 
tttt gcccat 
aa attcactt 
t tec att aca 
cccccttg at 
t tcactgggt 
-a-aa-at tcacc 
a-ag.a a. a. at ag 
at gg gtgt at 
ga aa aeggat 
cagttctgcg 
aattctagct 
tga.aga aaat 
gtacttctgt 
tctacatcct 
t tactgtcac 
t agcagaaat 
tttt. t ggeca 
tagtatttt c 
tttcaccat t 
aaaaaaat t c 
'•■ataatacca 



t :tt ggect^ 
etategggga 
-at t: g c a g a a 
g t g a a q c a a a 
aa ggega gtc 
aa cagat 1 1 a 
aa a acac ate 
t ct aaa g tgc 
ctaa gcac at 
ggt ctttggt 
gtt a gcatc a 
agtggaacca 
t tacccct ta 
aataat tea a 
a a a t ac a gg a 
c att gcttac 
tcattttccc 
attagaca at 
act aca a tec 
gcacgtgatg 
atagaactaa 
agecttt tga 
gtggatt t tg 
gtagacagga 
tcetgaaaca 
t tagt agaaa 
ac aacectgc 
taaaac-satg 
taatt--aaaa 



gc tat ggj.-jd 
atttt taaaa 
ct t aaa ct ca 
attccaatce 
tccagt aact 
taacatttca 
cttggaatgc 
■a- aca at get a 
■ca at g a c ace 
tetcttcaga 
agtggatgqc 
tcaag aaa.aa 
a act atttcc 
a t ag t a t teg 
tctt gt ggg a 
ateggagaet 
gcaccggaac 
aact 1 1 gaat 
gcatteatat 
cagcaa aaag 
caaattcatc 
t caagg agaa 
tgtatcatcc 
t ttact aact 
atat t t gt gg 
c t e a t a a c 1 a 
d a a ^ t a a c \ c 



etgttcat- t - \ < 
■a g a a a a t c a a A 1 0 
e a a t ca a a a a A "■ 0 
gat aaag aaa 5 tin 
tttgaatcta 5 l :>0 
cataagcaga 60 0 
acaagee ate 6 : a t' 
acctatagea 70u 
cacctgctct 7 0 0 
gt.g a aaa a t a c '00 
a a a a a e 1 1 c t 
tt accac aa a 
aeaactctac 
a aatacgtc a 
gggccatttt 
t acttgt tgt 
t. tatgacga a 
ettatgatgt 
gattcageca 
ggatga caca 



geg 1 1 aa a ca 
tttcaaaa gg 
teat aaa. age 
a a aggttttc 
aaeettaatt 
a a t c a g a t. a a 
a a t a at a.iaa 
1 1 tact qctc 



e to 

U ij ij 

9 en 
l 0 0 0 
lOaO 
1 i ta; 

1 1 to 

o o 
i :; o 1 

1 ;00 
1 ■:,'■■) 

i ■; o o 

l-iOO 

1 0 0 -a 



ttqrat't-.- ttaaataaaa 



:'t:jT : ;;j t i:tt ttiaa ag a a a a 1 1 r g a^tt )5-^:t .Ha^aai.; b lb' 1 ," 

- a t auc osa g d'jttt :rg: t uttgggaaar t. gaggcaata uaaatuacag 18 53 

iretgtatte tagtacgtta taattttota gatcagraca sacatuatea Hug 

osecact gag ttatgaagct gacaatgact gcattcaacg gggccatggc 19:>0 

aggaaagctg accctaecea ggaaagta.it agcttettta aaagtcttea 20 jO 

aaggttttgg gaattttaac ttgtcttaat atatettagg cttcaattat 2 0 30 

1 1 aggtgcct taaaaaot.ca atgagaatca tggt: 2084 

H10 ■ 4 1 

2111 ■ 334 

2.12 ■ PRT 

<2 13 • Homo sapiens 

H00 • 4 1 

Met Leu Ala Leu Ala Lys lie Lea Lea He Ser Thr Leu Phe Tyr 

1 5 1 0 ! 5 

Ser Leu Leu Ser Gly Ser His Gly Lys G.u Asn Gin Asp lie Asn 
20 ,:3 3 0 

Thr Thr Gin Asn He Ala Glu Va 1 Phe Lys Thr Met Glu Asa L 

< 3 • 4 2 

Pro lie Ser Leu Glu Ser Glu Ala Asn la-u Asn Ser Asp Lys Glu 

3 0 V 13 

Asn He Thr Thr Ser Asn Leu Lys Ala S--r His Ser Pro Pro Lou 
Asn Leu Pro Asn Asn Ser His Gly He Thr Asp Phe Ser Ser Asn 



Ser Ser Ala Glu His Ser Leu Gly Ser Leu Lys Pro Thr Ser Thr 

03 lhi; " 10.3 

lie Ser Thr Ser Pro Pro. Leu lie His Ser Phe Val Ser Lys Val. 

110 113 12 0 

Pro Trp Asn Ala Pro He Ala Asp Glu Asp Leu Leu Pro He Ser 

12 5 1-10 H5 

Ala His Pro Asn Ala Thr Pro Ala Leu S--r Ser Glu Asn 1 he Thr 

140 14 3 13h 

Trp Ser Leu Val Asn Asp Thr Val Lys Thr Pro Asp Asn Ser R.?r 

15.3 * HO ' 10.5 

lie Thr Val Ser lie Leu Ser Ser Glu Pre Thr Ser Pr r Ser Val 

HO 1'7 3 H'h 



As: .."-i r!.<-- Tr.r Gly 15. » Ihr Pre Tyr Gin Glu Lys Thr Thr Leu 

5 0 C 2 n s 21 j 

Ms Fr: Thr Leu Lys Phe Thr Asn Asn A.t Lvs Leu Phe Pre Asn 

515 2.20 ' 225 

Fur Ser Asp Pro Glr. Lys Glu Asn Arg Asn Thr Gly lie Val Phe 

2 3 0 2 15 ' 24 0 

Gly Ala lie Leu Gly Ala lie Leu Gly Yal Ser Leu Leu Thr Leu 

5 4 5 "' 2 50 2 55 

Val Gly Tyr Leu Leu Cys Gly Lys Arg Lys Thr Asp Ser Phe Ger 



Hi* Arg Arg Leu Tyr Asp Asp Arg Asn Glu Pro Val Leu Ara Leu 

H'H ' ' " 250 ' . 55 

Asp Asn Ala Pro Glu Pro Tyr Asp Val Ser Phe Gly Asn Ser Ser 

2 05 2') 5 5.0 0 

:'yr Tyr Asn Pro Thr Leu Asn Asp Ser Ala Met Pro Glu Ser Glu 

205 ' .no -15 

;1j Asn Ala Arg Asp Gly He Pr:> Met Asp Asp lie Pro Pro Leu 

520 <25 ' 130 

An Thr Ser Val 



15-- 4 2 

11 • 1594 

12 • DNA 

5.13 • lli'imo sapiens 

MOO • 4.. 

uaougqatct cct.ctt.ycag tctgcagcec agguegctga ttccagcage 50 

gccttaecgc gcagcccgaa gattcact^t ggtqaaaatc gecttcaata 100 

cccctaccyc cgtgcaaaag gaggaggege ggcaagacgt ggaggccctc 15:') 

ctgagccgca eggtcayaac tcagatacty accyycaayg agctccgagt 200 

tgccacccag gaaaaagagg getsctsegg gagatytatg ct.tactctct 255 

taggecttte actcatcttg gcaggactta ttgttggtyg agectgeatt 350 

t acaaytact tcatycccaa gagcaccaM. taccgtggag agat.gtgctt 35" 

> t t.t gattct gacjgatcctg ::aaatt.ccct. tcgtggagga gagcrnaact 40" 

t. set gectyt gactgaggag gctqacattc gtgaggatya caaca*:tgca 45" 

.-G. ■-at. t gat g fg~ctqt_ccc cagt. 5 t ct ct -;atagtgacc ctgcagcaat vVi 

' i"''-a'gac *: t * g a a aayg gaa - : gacto: :. ' t^otq-jac 1 1 gt t :;c t ■ : a 5 : s 



;m! :* j.jirjj agctstttgg .-a-j^ct ggcg agtggeagat .-.tct gcctc-i O r vi 

u icttatgtg gttcgagaag asctagttgc tgtggaggaa attcgtgatg 7 00 

ttagtaacct tggcatcttt acttac:a.i: tttgcaataa caqaaagtcc 7 50 

1 t ccgcctt: gtcgsagaga cctcthgctg ggtttcaaoa aacgtcjor at 800 

tgataaatgs tggaagatta qaaaat tccc caacgaattt attgttgaga 8.50 

:e aa gatctg tcaagagtaa gajgcaacag atagagtgtc cttqgta ata q 00 

agaaatcaga gatttacaat ataaatttaa ca 1 1 a aggt. t tatgggataa: 0 j 

tcaagatatt tactcatgca tt: aststat tgsttatgct ttaaaaaaag 1'ViQ 

gaaaaaaaaa aaaactacta accaatgcaa gctcttgtca aattttagtt 1050 

i-.aattggcat tgcttgtttt ttgaaactga aattacatga gtttcatttt 1100 

ttstttgcat ttatagggtt tagatttctg aaagcagcat. gaat. atataa 1100 

:c:aa:atc: tgacaataaa tta-satccgt tgtttttttt gtttgLttgt 1200 

ntcttctttt cctttaagta agctctttat tcatcttatg gtggagca.it 12 :••:> 

tttaaaattt gaaatatttt aaattgtttt tgaucttttt gtgtaaaata 1700 

•:aO:aga:ct caacattgtt ggtttccttt gtttttcatt LLgtacuact li-l-'J 

htahtgaatt tagaaattaa atctotgcag ttctgttagg tgctctgtaa 1400 

"taacctgac ttatatgtga acaattttca tgagacagtc atttttaact 1400 

aatgcagtga ttctttetca ctactatctg tattgtggaa tgcacaaaat IS 0 0 

tjtgtaggtg ctgaatgctg taaggagttt aggttgtatg aattctacaa 1550 

i::ctataata aatttta:tc tataoaaaaa aaaaaaaaaa aaaa 1594 

•'010 • 1 : 
•::0 1 1 ■ 263 
■:21 2.- pp.? 

■ : 2 13i- Homo sapiens 



^ 4 00> 4 3 

Met Yal Lys He Ala Phe Asia Thr Pro Thr Ala Val Gin Lys Glu 

1 5 10 ' 10 

Glu Ala Arg Gin Asp Val Glu Ala Leu Leu Ser An Thr Val Arc 

20 25 30 

Thr Gin lie Leu Thr Gly Lys r -lu Leu Arg Val Ala Thr Gin Glu 



Oer He lie Lea A: a G;v Leu lie Val 0.1/ 31 y Ala Cys lie Tvr 

(, r : /J ' ' 7J. 

Lys Tyr rhe Met Fro Lys Ser Thr lie Tyr Ai 3 Gly Glu Met Cys 



Phe Fhe Asp Ser Glu Asp Fro Ala Asn f.er Lea Arg Gly Gly Glu 

9 5 100 IvO 

Pra Asn Phe Leu Pro Val Thr Glu Glu Ala Asp He Arg Glu Asp 

110 110 ' " l.H 

Asp Asn lie Ala lie He Asp Val Pro Oil Pro Ser Phe Ser Asp 

1 0 0 * 1 30 1 H 

Ser Asp pro Ala Ala He He His Asp Pne Glu Lys Gly Met Thr 

140 1-3 0 ' " HO 

Ail Tyr Leu Asp L-?u Leu Leu Gly Asn •:•/* Tyr Leu Met Pro Ho: 

'.'0 0 HO HO 

Asn Thr Ser He Val Met. Pro Pro Lys Asn Lea Val Glu Leu Phe 

1 7 0 I/O 1 8 0 

Gly Lys Leu Ala Sea Gly Arq Tyr Leu Pro Gin Thr Tyr Val Val 

p-;e ' ;a:j " p.,e 

Ar j Glu Asp Lea '/a! Ala Val Glu Glu I l.e Arg Asp Val Ser A.: n 

0 00 ,i)0 0 1 0 

Lea GLy He Phe IP? Tyr Gin Leu Cys Asm Asn Arg Lys Ser Phe 

Ar j Leu Arg Arg Arg Asp Leu Leu Leu '01 y Phe Asn Lys Arg A.la 

0 30 00 5 1:4 0 

I L 0 Asp Lys Cys Trp Lys He Arg His Phe Pro Asn Glu Phe He 

04 0 ' LOO 055 

Val. Glu Thr Lys He Cys Gin Glu 

0 6 0 

01 'V> 4 4 
'IH 2 4 
1 .1 . • DNA 

1 0 Art i f i ciai 



01' Artificial s e g a e n o e 
00.- 1-24 
3 - • S v n t h g ti i c c (.' r: s t r u c t 

4 00:- 4 4 

aaaaaaoa'"'; acae^a"aac **a. 



4 8 



A r t 1 f i c i a 



, , . • Artificial sequence 
1-20 

/ • 1 > Synthetic construct . 

..■rxi^ 4 5 
: :.: .aotqct atctqatqcc 20 

1 r 
• i 'J 

^ ^ _ no 
21: ■ i)NA 

.: L- ■ Arnni ficial 
220 ■ 

21 • .Artificial sequence 
2.:2 1-26 

22'< • Synthetic construct. 
•MO • 4 6 

:': ciatctci: tcttqcaqtc tqcaqc 26 

. M -12 

. 1 ". 28 

. 12 ■ 2NA 

.']■'■ Ar? i ficial 



. 2 In /Artificial sequence 
-. Ovnthet. i: construct. 



:' " ''teqaac cacataagtt tgaqqcag 28 

11: 2 2 
1 . : ■ L'NA 

2 Art if icial 



2 In Artificial sequence 
1-25 

21 "•■ > Synthetic construct. 
;n,\. 4f.; 

'jitiatt ixc tccacaqc-aa ctqqq 25 

on, 4 2 
.11 • 1969 

si i a 



•ita egccaggaa a*, agtectgg 



a t;:.:* t- ; a j 
gggcaceatg 



: i;jt aetaecgacg 
' aq.. ■ Tatar aacggatagt 
•C3 > :ectcc e g a c a c c c t g 
I'L'jqcLL acaaccctgg 
r: 7 : tataat aaacttctta 
M , -c-rtq.-j aatttctgct 
ec ggi 'aqaaa oa^a a ggc at 
a q a a q t. a c q t g q a c c a q a g t 
qa qq t ecccg acagagaccc 
ctccrggcd'j eteeaggccg 
eccccaccag gaet gcact g 
aqcaagggcg caaa g gaa g 3 
agtccaggga oatg gggtcc 
cgtgctcagg ggtcattgag 
g a g c t q g a a 15 g g t c t c t c 1 1 
t. c c acq c q a a a a 'a a c a: t g t g 
a g tcctcc c g ggct gc cage 
ccccqtgt a t gaaaaggect 
ctt:ggcct cc ctgtggtgcc 
caaaaatgc' g a 1 < ; a a a g g t 
t ccttcaect cagcaqaacaa 
t.qa'aaaaqt q aaqqagggca 
eccacaaact actgggat t a 



car gat at gt 
a gg jagg acq 
g a a aaeg gee 
ggggcccatc 
age a agt a a a 
g a t a 1 1 a a a a 
eggectatta 
gacegggcag 
agacagcagg 
acaa att ggc 
ggaggtgggg 
g 3 3 jaag gge 
c agt gga gaa 
ggggct gtgg 
get igcccag 
ettgeagaag 
cctgactgtc 
teagecctga 
aateccagca 
gcai-cggagg 
aaaagact a c 
cgtgtccctg 
caggcgtgaq 
q g a t a a a a t c 
t aaaaataac 



a a 1 • 



:ccccr. gaag 
aagact agt a 
at eagcccc a 
a a acaacac a 
t g a t a a t g a t 
g: at gtgccg 
caa^tagtcc 
gg gga aaacg 
cc-gaggaag 
eg aeaeeeag 
aagaagecag 
.a gc a ag gagg 
a aaa gaggcg 
tggccggtga 
gaageceagg 
tgtecaeece 
gggeececaa 
ctgcttcctg 
tgtgctgatt 
aa': at ta cc a 
atari aeage 
tga caaccag 
coacegt. gee 
ctgeagcaac 
ea - -tat tta 



g z aaa g 1 1 a a 
ggeat aatea 
aatagatggg 
a act t ac tgg 
tgat gt ggtg 
■a g g t -a a 1 e a a 
t tec aea ag a 
ggeat teagt 
eaetggatte 
a ae a tea agt 
gatggtggag 
gggaccagga 
eaggaggage 
gggacaaggg 
gacaagtggg 
agt g-aataae 
gtggtcacet 
aaaatacete 
ctaeagcagg 
a gtgecatca 
ac agct cccc 
a a t a aaa cat 
eggeceaaac 
cadet ggaa 
^aett'jatce 



a a a 
4 a a 
4 t'"i 
[ , I'n 1 



z ti r -.'i 



0 1 1 1 1 

Ii.imQ 

1 It'll) 

1 1 '.'1 0 
1 1 5 0 

l.'a'O 

15 r a) 
1 '• ! 1 1.) 
i -■ 1 .. <a 
14 00 
14 5 0 
1 r re": 



■■:!■• -. • - ggoo*~ qa aq q t qa 7* ^ r ■ - t '-:tc 'cicta ct 10 t q - t ■ :y HO'"' 

: :'. eaa .:* t. g -.at ga.it gqa ac ■ * .•■.'i g ' lijauctcc aacgcdqcct 1000 

-r :ia g aqgct atgtt tg.»nagjavc: r-.-.-ac/ctgj ggaagtccga 16 r H 

:;;":■■"* gggg ..'.aqaytttot ga-.-gccraac ctqgaqcagg ggggocctqq 1'? )0 

'ae.-.-ootg ttgctcacac attgtctqgc ugcctqtgtc cacaatattc 11 

f.ifjtcctc gacagggagc ctu-ggctecg tcctgcttt a gggaggctct 18 00 

: ;aaq ?,i'.:gt cctcta::cc a t c actccat otggggctc:: cccaacctct 133 : . 

q 'a^aqo'ost cca.ogtgHg agatataatg oacsajcaca ataaaccttt HOgO 

.<t t ccggoot aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa 19 00 

aaaaaaaaaa aaaaaaaga 19 6 "J 

- 2 1 0 : 50 
<2.1 H 29 3 
-'OK— t-RT 

<2 13> Homo sapiens 

<--;oo> 0 0 

Met VaJ Ser Ala A L a Ala Fro 3er Leu Leu He Leu Leu Leu Leu 



Lou L«u Gly Ser Va 1 Pro Ala Thr Asp A : a Arg Ser Val Pre Lea 

Lys Ala Thr Phe Lea Glu Asp Val Ala Gly Ser Gly Glu Ala Glu 

3 5 3 J ■) c 

Hy S»r Ser Ala Ser Ser Pro Ser Leu Pro Pro Pro Trp Thr Pro 

0 0 o=. ' .;,o 

Ala Leu Ser Pro Thr Ser Met Gly Pro G.l r. Pro Thr Thr Leu Gly 



Gly Pro Ser Pro Fro Thr Asn Phe Leu Asp Gly He Val Asp Phe 

HO 3 5 0 0 

Phe Arg Gin Tyr Val Met Leu lie Ala Val Val Gly Ser Leu Ala 

as ll ii) 105 

Fho L<oi i,o U Met Fh.e He Val Cys Ala Al a Val He Thr Arg G.l n 

i ' no 12 o 

Lys r: ln Lys Ala Ser Ala Tyr Tyr Pro Ser Ser Phe Pro Lys Lys 

HOi ' 130 13 r 

lys Tyr Vai Asp Gin Ser Asp Arg Ala CO. y Gly Fro Arg Ala the 

14'; " 1H 1 '0 0 



Ala Thr 



Lei 



Ur' 



1 



Ai , Arq Met Val 31 u Sly Arq Gly Ala Glu Glu Glu Glu Ly::' 

.•00 ' ' AO ^ A' 

Ser Gin Glu Uy A-p An -lu Val Glr. 31y His Gly Val Pro 

.'15 .'1: C 1 ■ 22 0 

Glu Thr Fro Glu Ala Gin 31u Glu ;>rc Ays Ser Gly Val Lou 

.GAO .AG .1 ■• 0 

1 y Ala Val 7a 1 Ala Gly Glu Gly •;] n Gly Glu Leu Glu G Ay 



Leu Leu Leu Ala Gin Glu Ala Gin Gly Fro Val Gly Pro 
.160 .AG. 



Glu Oer Pro Gys .Ala Oys Ser Ser Val His Pro Ser Val 

2 AO ' .'AO 

',110 > b 1 

A 1 1 > AAA! 
AA2> DNA 

'A 1 A> He. mo pa pi en ; 

' J D 0 > 5 1 

gtggaetctg agaagsccaj gcagttgagg aeaqgagaga gaagqotgaa 5" 

gaoscagagg gagggagga^ agggagtogg aaguaqgagg asagaggagg AGi 

graoaqaqae goagagcaag ggeggcaagg agg.-.gaccct ggtgggagga 10'") 

ag aoaot ot g gagagagagg gggatgggoa gag.Agaagt tocaggggoe 2qu 

coAggeetgo etcrtgetgg ccctctgc ;t gggoagAggg gaggoAggee 2 .*>'.» 

o—tofagaq eggagaggaa agcactggga caaatattgg ggaggoecit 3<><i 

ggacatggce tgggagaogo ectgagegaa gqggtgggaa aggeeatAgg 30q 

caaagangce ggaggggeag ctggotctaa agtcagtgag gocetrggoc 4<'"'i 

..iaqga.i'%- io aqaagoagtt. aqoactgg.ag Loaggoaggt tccaqgottt lA'i 

'ia"Gra(!-.i'i aAgottAggg eaacagggLc agggaagcag ccca t.qctct 50" 

•Tj'j-ia.i- jet qgqeacgaga ttggcagaoa ageagaaaat gtea'Aogac 55" 

■aouciT i ■ i ;a LqaLgtocac uuotcctggc aggaggtgee tggccacagt 600 

y-:r ::a a a a o t t o t gg agqucatgga a y a t *" t g g at. cAoaaggAjg 650 

' ■-. a n : :a ::a icaat ::* ; : .yrG A jcaa acAaaataaa "A" 1 '" 



















a -rex. 


aa ggt ca a gg 


a ■ iac:ki t j;i 


agacc.ccaa 


actt tggaac 


SOli 


c. : .,cac 


tcag 


ggagctgtgg 


cce.gcctag 


a' t a t gg 1 1 ca 


g t g a -gag aaaa 


SO j 


acaacc 


agaa 


tga agggt gc 


ac g.aat cccc 


r a c c a t c t g g 


ct ~ a ggt gga 


9 0 0 


aaotcc 


a g c a 


act at ggg 3 g 


a ggcagegge 


teaeagtegg 


gca 3 aagtgg 


gsa 


cagt 3 a 


a gc 


a a t a g t 3 a c a 


.a :: a. a a a a tgg 


rag eagcagt 


■ggt ggcagca 


lMii.g 


a cagt 3 


gsag 


cag:ag t g g c 


-a gcagca gtg 


gag gcagca g 


tggeggcage 


lutO 


a 3 1 3 g t 


gg a a 


gc agtg 3 a a 


c agt ggt gau- 


ag :a ga ggtg 


ac age ggc ag 


1100 


•.. gagt a 


at z z 


tg 3 33 at :: z a 


ge acaggctc 


ctaacccgg: 


aaccaeggtg 


11 to 


gga 3 - 3 


3'= 3 3 


ag 3aa at 3 3a 


c a ta aac acg 


ggtgtgaaaa 


gee agggaat 


12 00 


gc a 


:gcg 


agagegggga 


a t at ggga t 1 


a agggc tt aa 


gaggacaggg 


1. 00 


agtttc 


:ag e 


aa eatgaggg 


a -a at aagcaa 


agagggcaat 


cgect ccttg 


1 .',00 


3 3 g-g 


:t 3 g 


ag a aaat t at 


egggggcaag 


3gtC3agctg 


ggg aagtgg a 


1 1 0 0 


3 : 3 3'33t 


gacg 


ctgttggtgg 


ag tc aa t act 


gtga actctg 


agaegtcte e 


1-10 0 


tgaga': 


gttc 


-aactt t aaaa 


iatttct ggaa 


gaattttaaa 


tccaagctgg 


14 0o 


gt trc.i 


tea a 


ctgggatg ac 


a taaacaagg 


accag.ag.aag 


ctct cgea tc 


10 tip 


ccgtg a 


:ctc 


cagac a a gga 


gccaccagat 


tggatgggag 


ccceeaeact 


1 0.0.1:1 


■recce-: 


t t a a 


aacaccaccc 


tctcati;act 


aatctcagcc 


ettgecettg 


1 t-'OO 




iCCt 


tagctgcccc 


aaaaaaaaaa 


aaaaaaaaaa 


aaaaaaaaaa 


It. 00 


,1,3 aja.i 


aaaa 


a a a .a a a aaaa 


aa.aaaaaaaa 


aaaa a a aaaa 


aaaaaaaaaa 


17 00 




i a a a 


aaa.aaa.saaa 


aaaaaaaaaa 


aaaa 17 34 






<:.:10:- 0 


> 

l n 












< p 1 2 : • p 


i u 
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>mo sapiens 
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Mot L'/ 
] 


■ P h o 


Gin 'g_y p r 


c Pou Ala G 


ys Leu Leu 
10 


Leu Ala Leu 


Gys 
10 


Leu Gl 


/ Eer 


G 1 y G I a A I 

2 0 


a Gly Pro L 


eu Gin Ser 


Gly Glu Giu 


Per 

30 


Thr G:" 


' Ti r 


A an lie Gl 

o, 


y GIu Ala P 


eu Gl".' His 


Gly Leu Gly 


Asp, 
4 I 








: iPly Ly;: .:, 


I j. G I " - 


Lys Giu Ala 





,'5 ■ 1 - 0 e r 



hr Gly Val Ara Gin Val Pro Gly Fhe Gl 



A!-; Ala Asp Ala Lou Gly Aon Arg Val Gly Glu Ala Ala Hi? Ala 

-tO ][jy 

Leu; Gl v Aon Thr Gly His Glu He' Gly Arq Gin Ala Glu Asp Val 

lie r.l A" i 

lie Ara His Gly Ala Asp Ala Val Arq Gly 3er Trp Gin Gly Val 

ill ; Gi iv 

pro Gly His Ser Giy Ala Trp Glu Thr Glv Gly His Gly l l ... 

I 1 0 ' A!:. ' ' I 

Phe Gly Ser Gin 'Ay Gly Leu Gly Gly . n Gly Gin Gly Asn Pro 

l':»L G.a 1'V' 

Gly Gly Leu Gly Tor Pro Trp Val His .Ay Tyr Pro Gly Asn r 



Ala oAy Sor Phe Gly Met Asn Pro Gin -.Ay Ala Pro Trp Gly Gl: 
Ho '. -G'i i !* 

Glv Gly Asn Gly Glv ? rc . Fn Asr: Phe G.y Thr Asn Thr Gin G 1 ' 



Ala Val Ala Gin Pro Gly Tyr Gly Ser v..< 1 Arq Ala Ser Asn G 1 n 

sis :.:o 

Asn Glu Gly Gys Thr Asn Pros Pro Pro Ger Gly Ser Gly Gly Giy 

.': 30 . •: 1. 

Ser Ser Asn Ser Gly Gly Gly Ser Gly Ger Gin Ser Gly Sor Ser 

S-G. ' S [ .a SSL 

Gly Ser Gly Ser Asn Gly Asp Asn Asn As:. Gly Ser Ser Ser Gly 



Gly Sor Ser Sor Goy Ser Ser Ser Gly Ger Ser Ser Gly Gly Ser 
A/L ' . HQ " .' ^ 

i v >r y Gly S-">r Ger Gly Giy Ser Gn Ay Asn Ser Gly r: ly Sei 



Asp Ser G 1 y Ser Glu Sor Ser Trp Gly Sor Ser Thr Giy 
< : ) 5 • 1 0 ;.]*• 

Ser Gl"," Asn His 'Go r: lv S^r Go/ Glv Gly Asn Giy HA: 









3 . ■ r 


' «>» ■ ^ ■ c- 


ct; Glv cer 
"- 7 5 


est A. an Tyr Arg G 

3 3 C 


. y '5 i n Giy ?rr Se: Trp 

3 8 3 


Gly Ger Gly Gly 

3.;<o 


? b 


ly Gal Asn Thr 7a 1 Asn 
4 CO 


Ger Glu Thr Ser 
4 3-5 


i : v Gly Met T he Asn 3 
4 1 n 


io Asp Tar Fhe Trp Lys 
4 1 V 


.Asn Fhe Lys Ser 
4 5 0 


Gys 1,-ui Gly Fhe lie .3 
-1 3 3 


-ri Trp .Asp Ala lie Asn 
4 351 


3ys /3s p Gin Arg 
4 - S 


:>r 5c r Arg lie Fro 
440 






• 3! V- 53 

3.335 
o!12> DNA 

' 51 J > Horn :> s a p i n s 






<-;oo> -j 3 

g a c c g a t c : t c g g t e c t g 


g a t g t g a g g a t c t g ■:: t g ca 


gcgagggctg 50 


c-aggc cog c. c jq>:ag' art 


oacc-gt. qcco *: ggctggt gg 


agtttctctc 100 


c t 3 t. g c t g a c c a t g 1 1 g 1 1 c 


c c 1 1 g c t g g a a t a 1 1 .a c c q g 


gacatcttca 150 


c t c t c :: t j c. t g c g c c t g c a c 


eggagcttgg tgttg'coca 


ggagagtgag 300 


gg gaaga t g t gt 1 1 cct. gaa 


caagctgetg ctactt gctg 


tcctgggctg 55u 


g c t 1 1 1 c c a g a t toe o a c a g 


tccctgagga cttgttcttt 


ctggaagagg 300 


g t ■::<:: c t c a f a tqccttt g a a 


g t g 'j a c a c a g t a go c c o a ga 


gca tggct tg 350 


ga caatgege ctgtggtgga 


c c a g c a g c t g o t c t a o a c c t 


gctgeoocta 4 0O 


ca teggagag ct ccggaaa c 


tgctcgcttc gtgggt gtca 


ggcagtagtg 4 30 


g a c g g a g t g g g g g c 1 1 c a t g 


a g g a a a a t o ,-i o . ; c c caeca c 


taccaccag- 500 


i ■ t g g g a 'jo-.: c a q cctt:v t ' a 


g a c caqcc a g g • j g c t g o n g g 


c a eager, ego '-5 3 


: o a g g r : o 1. 1 1 1 1 o o a c a a o c 


agooqoo ;to cttgcgccgg 


a cog t a gag t '35 3 


t c g t g g c a g a a a g a a 1 1 o q a 


t c a a a c t g t. g t. o a a a c a t a t 


ca a ggct. a ca 655 


Gggtggcag af stag* g :g 


: o a a g ' • a a a a t a a c 1 1 c t o c 


a a a a a c a g c t 5" 5 0 


•i 3t a a •- -l^ag a g s ; a a a . : a r ; 


gggga aaoo'.' ..i-pccaa-'t g 


ttagagat.ct 'GOO 









.:::rj-jcc;''';i i.'::qc;' r. t ga ga.igt >aa a g .: aa • ■ t t aat gt aaa 3C ?00 

vr'a a aaga g^a^gaa! gr ;ct*agctai c a g aca a a a t cac-njcactq "'aO 

:tc.iaji2.jigg aqatqa.^Qr agcaatgagt :a:acag tc gagacaagga 1 ''O"! 

tec* Uacvt gctgcccggg uggaqcggu.j ganetgat ,v egcaaatgae 10a i 

atgatctcct tgaaoataga acaaeggaac actgaeaagg aagtrtccrc 11 '>') 

aa igcatctg qaacaiiutcc ta ggacagat aqnc.aa iacq ctgcggtgac 11 5>l 

qia aa gt: tact g t a acaa cc t gctaagcagc atatgaaaaa gtgatatgtg l.-']a 

gagttagrtt cactcctcqt tgaagataaa -tt:a: i*cc taggqacaac l.-'a 

ggaaaagtac aggctagaga gagggcaggr taagaaggatt ctgcaaatgc 1 <qi 

rgatttaatt gtggaaggaa gaatttcagg ggacggttcc gctgaag a 1 g I ) r "i 

atgetgagee caagaaatgt ggggettctg gcagacaraa ggccaaggga 140a 

gtgggaatt.g ctgetattet tgatacggqia gctggtggag aagggtatga 14 a a 

tgggaeggat ggagatagag geatgectgg gaagcatcca cc a gqi-aca a g 1'jO'i 

tggccagggg .actttgetga agaattaqea aaactqtata t c t. g a L t c t I'iVi 

agacgagecc caaatgecag aao -aca got aagagactgt gagttggtga 1 *i0» • 

ag xaaaccg gggaaatgtg ctggaacaga gctagggctg agaagtg ]cr. i *>•'■>> ■ 

ctgccttggg cattgcacca gaaacctgga cccccqc.ctc acgagga ria 1 "■' 0 . i 

ecaagtgerra aatgeagace ctcaotggtt ggggtgtagc tgggtctaoa r'.'a 

gtcagacttc ctgcactaag ggtgtcactg cctggcatcc caccacgaqa 1BD 1 ') 

atoctagagg aaggagagtt qgectgatt. t. gggattat.gg cagaaaaq* c iaSa 

cagagatgee agtcctggag tagaagaggt ggtgtttgtt tatctcttgg laun 

atacta.sat.g aaatgaggtg tgtgqqc* t:g tcaacacaga attcaagoct ig'a) 

catttcctat cccagcatct cttaaaactt tqtaat-.-f ti aaattcatga ;:<.i(M) 

oagaggoaaa tqactcctgc ttaacttato aagaaagtg.a aaaoatgaat aOaO 

ottgggaqtc taaattttct tatcaacaga a ac: t gga; : r g a'catctcatg al(.:(! 

itaaatgaat aacacaggco agg^ataat a aat ca' a.'a* a'taa* cccaa .lia- 



laqqtrgcaa -.-a c t. g .: iC* c .'ajtct 'U';t : aa : :a : a qa aaatttctaq 3 4 C"J 
:aaaagaata j.-aaa * igct -.aggtagqac t caaa-a.iaat gaaaoctgac .-4 SO 
tttcacactg taccttaago ■::;(: gtgcaq ataqtaacct ct t g agac at. 35J0 
ctcaaatgaaa agggaccaag -aceiag-jcat tt aqaaatt t ttagaataaa .la' 1 ] 
atggttttat t taaa a a. 3 3a aaaaaaaaaa naqqcqqccq ccattttttt .in )■') 
tttttttttt ttttttt.t't tttttf tttt ttttttttrt taaaaaggga .v>S0 
tttt attaaa dttctrccca -racy.itggnt cctgca.itct gccaaagcta .! ''V) 
tggqjagtgt cctntaggga aaggcactgt tttacctgag goggggatgg .!' l '-0 
gcttgtcrat gagtcaacj/g agc*:gqccgt -icttgqagcc at g gag t g a g IH-iO 
fcta j;tgct tcttgrcg ga cacagaqcaq cggggtctgg gggcaacggg a 330 
agctaagagc aggctctaggt gcaqqq gtgq aqgcctgtat ctt 3.3:0330 L"*'»0 
ciccct jaggt actactgaja tgctgqgt-rc acca'gagtq gcaaggggag t'sa 
cagct jt gga cggtg.:tc:t t cy t ag gc a gtcqtgqqga aa at a 3 g ::ta .•;<)"•' 
a jgccr*. tct. 1 1 3 -a aaq ic agagqatq jg qtgggtgtgg gggactoatg a030 
gggaatjgcc tgaggageta cgtqragaaga qggcgccggt ttgtaggctg alcO 
aagcggactg gagag:ctat ctcotgaqac t cagt 1 1. ccc ttt acgtcta 3": 1 0 
3t ga 33>.aca tgcaqtotag gtgtotcagg gctattagga ctt-jccctca X'A'O 
ggaagajgac ttggacgajc •gtcatgtt.it ttt.aicaact gtcatgcgac a:'.-0 
gttggc:tgg gcacgtcatg gaatggccoa tgtctactotg ctgcgtggac 3300 
qtcgaggtcg qqaqtgcgaa gccagaggcg gqgccag.icg tgcgcatggg 3330 
qqtgagggga qqcqccacgq gagggcctca caggaagttq gqctcocqca 34 0 '.> 
acaaaaqqca aggcggqrq.c acgccgccqc cgccgcaacc acagtacagg ?.4 5" 
ggacgq* aga caaagtgga.a gtcgcgcttg gacttagctgc gcagcaggta 3500 
qcaat tqatq caqtacqqoa qcgcgtcyto cgcr^oc' a'j aaaragoqcc 3 C -EU 
. -qt a aai ':ag cacaaaaaqa cagtqcgcc* 35^3 



F KT 



Leu ! he Gin lie Fro Thr Val Pr- Glu Asp Lou Fhe Fhc lo;; Siu 

Glu f-ly Fro ?er Tyr Ala Fhe Glu Val A-;p Thr Val Ala Fro Gi j 

V. 30 .11 

His Gly Leu Asp A.?;i Ala Pro Val Val Asp Gin Gin Leu Leu Tyr 

■SO Is- -A) 

Thr Cvs Cys Pre Tyr lie Glv Glu Leu Ai t Lvs Leu Leu Ala Ser 



Trp Val Ser Gly 3er Ser Gly Arq Ser Gly G 1 y Fhe Met Arg Is; ? 

:■)■"! p;, '0 

He Thr Fro Thr Thr Thr Thr Ser Leu Gly Ala Gin Fro .Ser Gin 

V. 10 : > I''"' 

Thr Ser Gin Sly Lei Sin Ala Gin Leu Al.i Gin Ala Phe Fhe H:S 

11: i no i ..;,;) 

Asn Sin Pro Fro Ser Leu Arq Ar-.j Thr 7.j '. Glu Phe Val Ala G '. u 

KG. 13-' 1 - s 

Arg lie Gly Ser Asn Gys Val Lys His Lys Ala Thr Leu VV1 

ll 1 ' 11 1 -,0 

Ala Asp Leu Val Am Gin Ala Glu Ser Leu Leu Gin Glu Gin L-u.i 

It! IP' leP 

Val Thr Gin Gly Glu Glu Gly Gly Asp Pr<> Ala Sin Leu Leu Glu 

l'.P) 17 ; " 1--0 

He Leu Cys Ser Gin Leu Gys Pro His Gly Ala Gin Ala Leu Ala 

HPS 1')') 1 1 5 

Leu Gly Arg Glu PI k j Gys Gin Arg Lys Ser Pro Gly Ala Val Arq 



Ala Leu Leu Pro P". u Glu Thr Pro Ala Ala Val Leu Ser Ser A 1 

sis sso :>::. 



Glu Asn lie Ala '.'hi Gly Leu Ala Thr SJu Lys Ala Cys Ala Trp 

S 1 r> 0 1 1 SIS 

Isoj Ser Ala Asn lie Thr Ala Leu He Arq Ai a Glu Val Lys Ala 

S4S ALU ' .AS 

Ala Val Ser Aro Thr Leu Arq Ala Gin Gly Pro Glu F ro AG a Ala 

A 60 IH A A'G: 

Arq Sly op.; Arg Arq '"■ 1 y Gys S-r Aru Ala 



■ -' -1 0 0 > 0 5 
tc:ctt gaca 

-.i t ca gq aaac 

ecttaaggtg 

cgacacctac 

g c 3 g c g g t c a 

tcctct aca j 

cggggccat a 

cqgct atgtc 

ant gt gtgat 

cctgagatcg 

cact g gctac 

cc aa 1 1 acag 

egg a r-acctg 

ga age accag 

tc acaaaacat 

qacgacctca 

gtggttgagc 

accacgt gca 

ccccgcct.ee 

cgaatqtgtc 

accgc"tcdt 

agcat'-aeet 

acct eaggag 

qqaccat et t 



ggtet.ggtgg 
tga a gaet at 
t ga a accaca 
c e c t a a a e a g 
gcagtatt ag 
e tee a a a a gt 
gee gecg aec 
c a c a 1 1 at z g 
t gteaq aa 7c 
ageg gact ga 
tea g a tga a g 
tgtg U cage 
a a aeegt y:. t 
ggcagcctcg 
gg a a gca a a t 
toaggggtga 
acaggctggt 
tgtetatgga 
agegcatgee 
aoctacatoo 
caccq agaaa 
t etcc cacoc 
ggtcagagga 
et agecaate 
ggagqatgta 



etggttcaqg 
et gettttqc 
t e a at gecee 
a. a g aeggaqa 
r g atcet et t 
g a a aat ga aa 
t jteaaaete 
ge 3.30a ag ac 
t. ee a ge ea ac 
atgt aea at c 
tgggaaacaa 
aitg atgaagqa 
eatettet ag 
tgegtgt gat 
gcegtct ar c 
gaogggcaag 
ttaocatqgt 
atggtce aec 
ctaecaetac 
agaat gagca 
agggtctt ct 
e t cctgqa e e 
aiaaqeagcct 
aagqct tget 
t cct-oaaeo 



gt eta. a tga a 
aacia a aat t 
aaag a g a eaee 
g aa a t g a g t a 
t g a a a t a a t a 
t e t • a .- a t t a 
aaa ga a gtg g a 
act 3 aea t ct 
tgctgggeac 
eg a a ag a a ag 
gae aa a at a a 
gg a a - : a gg a 
gggee ace g a 
ecagagageg 
cegg ae.geat 
gaea ggg aga 
gat cgcg atg 
ccaactact g 
tacgagcaaca 
cagtegcaa g 
eaaegtggge 
t aggccaccc 
cegceeagcc 
g g a g t g t. c * e 
a -1 1. eaeqq ac 



ggetgt cr t g fO 
ectgea 7.- ta t 1 C 5 
tgeaag acae 1 !' ' 
ge aaea a aga ? 0 1 
aeaateetea .0 0 ' 
eggetccctq aO ) 
gcat aacrqa a 1 1 
eggtgae.acc JOa 
■aa ag et ggue -1 5 i 
atgeaaaaac 00 ! > 
agcgtagtqg 00e 
gtttgteaae 60' 
aea ag.at gca 6.0' 
ggaetggtnt OQe 
gaggaaaattt 7 5 ( ■■ 
agtetcattc 8Q( 
gagtagtgtg 80e 
dgecagegg 90(. 
aggggcegga 90i 
qgcaaccaee 1 O00 
ocagctutat i a 00 
ageet.gtggq IK'O 
aetaggecag ! 1 £ f 
c c a g e c a a t 'a ^ a 1 
t aggaiaaa.aa • ; 1 0 



t a a g .a g c t - c a a 3 ■ g a 3 1 a 3 3 c 

a t g 3 g 3 t a c t g t a c a a a 3 g a 

ccag eacea 3 a a a g aga ga t 

ggccagagaa tttgtggggt 

ae 5 ga 3 jt g-g gaggatggca 



a t .'a i .Mf a j v: 1 ; :* 



330 a a a ac- 
-3t -g a g g.ag t 



tgaqa eac tt 



■gt aarccocg tctggaccct 

gctctttggg 3ggt at 3.33.3 

gt att t ttgc gca aactcet 

ac a a a a.; at t a age tg a 1 1 1: 

ggot ::taaa gggecaggco 

a 1? a ac tg t tg ga 3 gogoct t 

gg jattacga gggtctcact 

ggaqctq t a t ■aaccagqgtt 

ttaa ag.atgg qcctcaqtgg 

tggaag3.aaa gggctta.agg 

ga 3 jaqqcea gcagct jqcc 

tga atqecce agacttggtt 



a 3 a a rat g* c 

g at ggg aact 
t gt gtggggg 
tgtgga3gtt 
t a c a g a t a t t 
t ggqeaccct 
ta'aa.a -zee 
c ac ag a a ac t 
t 3a. a ate a ac 
t cagggt t gg 
cttagcecct 
toctt: tcty 
tgg ggctgee 
egaccctc' g 
ctgtccactg 
ggtgtgtttg 
aggaggat gt 
attgeacaet 
1 1 g t a a t g a t 



ctacgotcc 
a ,!.10; 

a"' I').- ;,b 

a:l ; ■• 2 
a 1 ]..", prt 

"Cl •/-• Hon' 



gaaaaaa.aaa aaaaaaaaaa 



tq gtgt tga- a 
t a 3 a a 3 a t g t 
gt 3333 3 c al 3 
gqctec gaa a 
tct ga.aaaaa 
at a : a a 3 tga 
at ace at get 
acet actgga 
ggg a at e tga 
ea gc aa get g 
ea at at age; a 
■aetttgtata 
a <~gtcet ggg 
gcactqa ate 
tctcatgete 
gaggctggag 
gqqgtgatgg 
ttgtacagga 
aaaaaaaaaa 



tact aga-at a 
-■"tea at tt 
■at ggagaecc 
t ggqqaggt c 
t gaaaoct tq 
ee agt t teca 
■aategggt ct 
•g.g a agget ea 
a, a aet tt agg 
aggaaaeggg 
eeattaqet t 
■jqgaqqtttt 
gagacact qq 
at gq.qagt eg 
.aqq-a.ae 1 1 1 a 
1 1 ctqqaqcc 
ggaccagatg 
gtgggggcgg 
ataa.acacac 
aaaaaaaaaa 



1 a a a 
1 500 
1 5 0 
1 600 
1 6 : >0 
1 7 3 0 
1 /aO 
1 aO'J 
lOaO 

1 000 
1000 

!0 2 0 
a):, j 
■ 1 a ~; 

: 1 te 
1 2 0 'j 

1 2 5 0 

: 300 
:350 

2 4 0 (0 



=ap:^i 



■ 0 0 : 
Me t 



;r 2er Asn Lvs Glu G.1 n Arq 2er Ala 7a 1 Phe '/a ] lie tea 



.. ] a tea Ilea . ar I i ^ I.^-a lio 



■ i / •. ~. j : 



il Asri Lei 



-, p r p 



lie 



[1 L 



rit leu Sly Asn Lys Thr Leu Fro Ser Arq Cys His 'Jin Cys 
> : ) 2 7 0 

j it- Vai Ser Per Ser Ser His Lea Leu -Sly Thr Lys Leu Gly 



Val 



le ■llu Ara Al l Glu 



Thr lie A.-y 
MO 



"el Asn 



Ak Thr Gly Tyr Ser Ala Asd Val 
1 1 0 



Asn Lys Thr Thr Tyr Ara 
115 ' 120 



Val Val Ala His 



122 



Per Val Phe Ara V.il Leu Arq Ara 
1 30 



i 3 2 



Glu The Val Asn Arq Thr Pro Glu Thr Val Fhe lie Phe Trp 
nO 1-!S 

Pro Fro Ser Lys MeL Gin Lys Pro Gin ■ 
1 2 



Ser Leu Val Ara 



150 
Va 1 



He Gin Ara Ala Gly Leu Val Phe Fro Asn Mel 

Ml 1 ' ^ 



Gu Ala Tyr Al 



'al S'-t Pro Gly Ara Met Ar] Gin Phe Asp Asp Leu Phe Arq Gly 



Glu Thr Gly Lys Asp Arg Glu Lys Ser His Ser Trp Leu Ser 



Thr 



Gly Trp Phe Thr Met Val He Ala Val Glu Leu Cys Asp His Val 



1 



0 



His Val Tyr Gly M<-t Val Pro Fro Asn Tyr Cys Ser Gin Arg Pre 
. ■;(< 2 -.5 ' 240 

Arg Leu Gin Arg Met Pro Tyr His Tyr Tyr Glu Pro Lys Gly Pro 



Asp Glu Cys Val Thr Tyr He Gin Asn Glu His Ser Arq L 



O>0 



Gly 

'in 



Asn His His Arg Phe lie Thr Glu Lys Ai q Val Phe 



Gin Leu Tyr Gly lie Thr Fhe Ser His Fro Ser Trp Thr 



3cagaggggc 
qgc aaaggt 3 
gaagtettgt 
agaagt gga 3 
ggcctatgg 3 
g a a g a t g a c 3 
t cc t ;ctaq-: 
gtcaccgtcc 
cat tg ajqct 3c 
at ggaaagga 
■.:aC'3jga:c-; 
cca gtgtgt 3 
ctgtgaaact 
attgaagtgg 
gagacaaac a 
aggcctcca 3 
gtgaatgcc a 
cccagtgacc 
tgcgaagctc 
caaacca t ca 
cagt 3ga a t c 
l. cac rggcta 
a ccaccagcg 
ggttgggcag 
aaccccct aa 



gt tg 3cu!.::' 
ggagcgacgc 
gagg ctg aa g 
a a a g a g 1 1 1 c 
agar att tat 
tgtt gccagg 
aegtt ggatt- 
gagt ggagag 
cac a gca 33 a 
agcctgcgtc 
gt ggtggaac 
gatgaatgge 
t a gt - a tea a 
gaeeggatge 
a 3 a c a 2 1 c t r 
atgagggaa a 
aaag aecagg 
aggt aact ac 
gecaggagga 
caggaagt 33 
eacegctgag 
C eg t caeca a 
ccaccc ac.ac 
caacaagacq 
aggaagact c 
cccggggcag 
aot cac catc 



• ct aa ia 
a 3'." 1 1 aaaa a 
ccgagt ggee 
a g a ci c a a g c t 
a c c g t c t g a g 
g 3 c g g c a 3 1 a 
c agar att tg 
gaatgaqgec 
t get ttget 3 
caccgtc aag 
ct c a a agga t 
teggatgatg 
t g a a a 1 1 a a c 
ct g a 3 gq 33c 
:a 3 3 a a t. tea 
cac aq aagtc 
tccq gtacaq 
ct g a teat gc 
cgagggc atg 
aaaccteagg 
gctgcccgca 
aggecaga gt 
ggqtcacctq 
cget tcctac 
aggcacctac 
eggt catcct 



a a a cac r a a a 

eg a ggtgt :;t 
t c c t g g a a c c 
ggt a 3 ;a g ct 
t c t c 1 1 1 g t 3 
t gat a c a c z a 
t g a g g t c a -a a 
acttgaacga 
aa 33c agga 3 
y a a t g t a a c c 
ctctg ggtgt 
a a a a ac a c t 3 
tgtggcaagc 
agttaga tgt 
attgeatgee 
cgt ca aacaa 
cct cagggaa 
tacaa gt gtg 
ctccagc 3a c 
tcatctacec 
ctcattctgg 
ggecaaggat 
taaacaacct 
cgctgcatgy 

ctacaatgtc 
agctgg*ccat 



ataaaaaa ct 
aact att ggc 
gaggggctga 
a a t gac ac at 
co aaact aga 
tga zc atggc 
t g c t g z g t a g 
at a get t gca 
g gtccctcag 
gcactgt gat 
tggagcctga 
cat c a t c a c a 
t gggaeggta 
gt g acagc a a 
g ca g aa eg tg 
aact gect ga 
gagtggctg 3 
catccagatt 
c agectacaa 
aggctaegtg 
cacagaggcc 
ag t gt g a gga: 
ggg v cc aqtg 



Kt 



1 1;0 



[3 



li 

10 

I i CO 

I I 'a 0 



ccgacaatgg 
caggtgttt. ( g 



I '<0 0 



;.-t ;r rj ;C_ .-j ,. a 3 a a '" 3' 



1 4 " C 



gtctaccagt gcatggccga gaacgaggtt gggaaegeca atgccgtagt 15 C 'J 
eaagetgcgg sict rra-jg: oviqc at a ac ae - 4 a g g ,'t a tgg^aggatg lo'Ja 
cr.gagctggc tactagca-a cctcctgtat caeratcaaa actrggcaac 1-550 
cctgagcraga tgctgagggg gcaarcggcg :tc:::agac -::c::i3cqt: I 7 00 
agtggggcct g :t t. cccc ga agtgt:cagg agagaagagg cagggggctc 1 ; 50 
c:g:cgagg: taccatratc ctcagat^gc c-:cg:acctc caagaaagac 1^00 
taatatgaaa tggtgtggcg gectcggrat g ag ggaag t g g:cgggcgc: H.'r.t 
aat aetata a t at gt ggtga aacaaagcaa t:agg%-a:a aattcctctg 1 ->00 
acgattggae catetctggc attccagaaa accagcac:g cctgaccctc !0'V) 
accagaattg aacecgggag attgtatgia gtggagatgg :agct.tacaa 000a 
atgtgcggga gagggccaga cagaaatggt cacettccga actggacgg: 005') 
ggccaaaacc cgagatcatg gccagaaaag agcagaagat caagagagae JlOO 
gaoatggag ceagtcccca gagaagcagc cag:caga:c aeggecgcct 
etc :C':ccca gia-gctcccg acaggaceic a a te t .:ca-:g gectccgaga eoOa 
cctcagtgta c jtgaccagg attacaegtg ggaatggt. gg gtteccaat: ...5i 
■:ag*:cottcc gtgtggagta caagaagata aagaaagtgg gagactggat . :>0" 
tctggccacc agegeca t:cc ccccatcgcg gctgtccgtg gagatcaegg .35a 
gectagagaa a igcacctcc tacaagtttc gagtceggge tatgaacatg ..",0a 
ctgggggaga gagagee aag cgccccatct cggccctacg tggtgtcggg a-!Mi 
ct.acagaggt: cgcgt gtacg agaggecogt ggcaggtcct tatatcacct .. 1 (M. 
tcaccjqatgc ggtcaatgag uccaccatca tgctcaagag gatgtacatc .'000 
ccagcaagta acaacaacac cccaatccat ggctttt,ata tctattatcg ..GOO 
acceaeagac agtoacaata atagtgacta caagaaagat atggtggaag .:f,f,0 
aggacaagta ctggcactcc ateaaccacc tacagecaga gacctrctac . :''00 
gacat?aaga tgcagtgctt caatgaagga gaggaaagcg agtf caanaa .0/00 
cgtgat.gatc: tatgagacca aaactcaaaa atettc^agc cagectoatc 0800 
a actacaacc: cccaactctg acaaaiccaa a aceg aac-t ^eatgaaace 000C 



tcaccttcat 
a a aaca g ice 
t act atg gtg 
c-:tacctc ag 
aataggggct 
gcagcact gc 
tgaggaa gac 
aagaggggta 
gccagacgac 
aacgacagga 
cccgacagtc 
gccaccatgc 
actcctgcc a 
g actacg tag 
gagtgtgtct 
tc acagaaag 
agagacagag 
atttatgcac 
taaggagtcc 
cctaac agga 
ctcctaaccc 
agataag atg 
t gagggaa ca 
atggctgqat 
acagacci ag 
. : a , 1 1 a a t o c g 
aataaatgtt 
315c 58 

51 1> 1115 



att-ncaa eg 
ccccttct go 
t g ggt 1 1 1 c a 
acatt gggag 
t g gcatcagt 
gcccctcggc 
c aaggcga gc 
aaatattggc 
caaagtatag 
tccactaaca 
g :agcctgct 
ctgtcctgga 
tgcttgggcc 
a gtga gtg ga 
gacagga ace 
1 t tgaa acac 
aetata t .3 1 1 
aaaattggta 
ttgta aataa 
tacccgt t ga 
gtcaca :agg 
ggggcctctg 
gcaag aggaa 
gcaaggggca 
ccggtgotac 
a t g t g t a c a q 
tggcaaca t a 
taatcttccc 



:t gt ggaggg cctggtctaa 
- c g a a g t g c 



^ u _ C a ^ 



gact acc ag g c a a acag gee 
ggacgggaat gtgataatgg 
tgcagtgggc taacegggra 
ttcagaagca gagtgaaaac 
aatggatatg acccccaaiag 
aacggacgag ggctctttct 
agetget gca gec z aatcac 
gctgtgggcc agtcaggggt 
agcagtgtgg gaacatccat 
ttgtgccagt tgaagaggtg 
ggagac tg g t gt cc rcagc a 
tggaatgaag atataccegg 
■aacct c t cac a a 1 1 t aggca 
gttttttttt taaaaaaaaa 
tttatttttc tattatagee 
a t g t a t a t g ■: 1 1 1 a t a a 1 1 c 
ggt tggag ag ggaaaa taaa 
aaagcaccgc aeaggct ggc 
cagtggcagg c-gaggctgea 
ggatcccagg cacatggt tc 
eggt at caca gec t ggagac 
g g g a a a c a 1 1 1 1 c c t a a g a t 
c-actatgagc attaaaaaac 
tctctgtaaa a a c a a a c a c t 
t g t a a a a 4 5 7 7 



gaaaaaacit 5 c 50 
aatgeeegta a 1 : >5 
a gtg ga a age 3100 
gataeaaatg 51m' 
tgaagceeea 5 c 00 
agcageetge 5c3g 
taaaeagata 5 50c 
tataeaeaet 5 -,-•■') 
gaetgetgee 3) an 
gaggagagee 5i 5"i 
ttcacteagg 3 r >cii 
gacagtcctg 555c 
ccccgtaggg 3>"cc 
ggecactggt 3 051.1 
gaagctgata ?'7j; 
ajaaqaaaaa 3'7 3' : 
a t a 1 1 1 a t a t 3 c 0 0 
tggagagaea 3a. 5c 
ga agctg aca 3 'On 
gc gggacaga 3 >5i 1 
ggaggeecae 4 1O0 
atcacgagca 4o5n 
aeecaca aag 4 i On 
geccatgaga 4 '. 51 1 
cttccagaat 41. C'.' 
ataacttcta 4550 



'■'.■jt Leu Arq Gly rhr Met Thr Ala Trp Arg Gly Met Aiy Fio Giu 
1 "5 10 ' 15 

Val Thr Lou Ala ^vr Leu Leu Leu Ala Thr Ala Glv Cys Phe Ala 



Asp Leu Asa Glu '/a J Fro Gin Val Thr Val Gin Pro Ala Ser Thr 

3 0 4 0 IS 

Val Gin l.ys Fro 31y Gly Thr Val lie Lei Gly Gys Val Val 3:u 

0 ! J :: 0 .-i 1 

Fro Pro Arg Met Asn Val Thr Trp Arq Leu Asn Gly Lys Glu Leu 

iiS / 1 ' r > 

Asn Gly Ser Asp Asp Ala Leu Gly Val Leu He Thr His Gly Thr 



Leu Val lie Thr ALi Leu Asn Asn His Thr Val illy Arg Tyr Gin 
a 1 0 1 1 1 1 1 s 

Cys Val Ala Arg Met Pro Ala Gly A] a VH Ala Ser Val Fro A.l a 

11':- " 11 ; i L. 0 

Thr Val Thr Leu Ala Asn Leu Gin Asp Fir/ Lys Leu Asp Val Gin 

IV' ' 1 

His Val He Glu Val Asp Glu Gly Asn Tin Ala Val He Ala Cys 

i-la Ml 1'. 0 

His Leu Pro Glu Ser His Pro Lys Ala Gin Val Arg Tyr Ser Val 

i " 16' 1 It- 5 

Lys Gin Glu Trp Lou Glu Ala Ser Arg Gly Asn Tyr Leu He Met 

HQ 171 " IPO 

Pro Ser Gly Asn Leu Gin He Val Asn Ala Ser Gin Glu Asp Glu 

Hh I 90 ' 195 

Gly Met Tyr Lys Gys Ala Ala Tyr Asn Pro Val Thr Gin Glu Val 

HO 1'V 110 

Lys Thr Ser Gly Ser Ser Asp Ara Leu Ar<) Val Arq Arg Ser Thr 

HO ' 12' " " SH 

Ala Glu Ala Ala Arg He He Tyr Pro Fro Glu Ala Gin Thr He 

13 0 a 3 5 14 0 

He Val Thr Lys Gly Gin Ser Leu He Leu Glu Cys Val Ala Ser 

14 5 Hr 



: ly lie Frr F'rc Pro Arg Val Thr Trp A] <j l.ys Asp Gly 



Fhe 



kr-'y Thr Thr S-"t Glu Glu Asp 5er Giv Thr Tyr Arg 
/ >■') " yV, 



•r Asn Gl' 



Gly Gin Fro Gly Ale. Ala Val He Lei 
3 l i : 



Asn Val Gin Val Pho Glu Pro Fro Glu Val Thr Met Glu Leu 

A'' 1 1 32 5 

Gin Leu Val He Fro Trp Gly Gin Ser A La Lys Leu Thr Cys= 

Val Arg Gly Asn Pro Fro Pro Ser Val Leu Trp Leu Arg Asn 



Lor 

3 3 0 



.7 : U 



i a 

Vol 



Val Pro Leu lie A r Ser Gin Arg Leu Ar i Leu Ser Arq Aro Ala 

3H ' "A?:: 3 ■■, 

Leu Arg Val Leu Ser' Met Gly Pro Glu Asp Glu Gly Val Tyr Gin 

'yf,'\ -■, h 1 , 3'iQ 

Gys Met Ala Glu Asn Glu Val Gly Ser Ala His Ala Val Val Gin 

Via 4 0'; lea 

Leu Arq Thr Ser Are Pro Ser He Thr Pro Arg Leu Trp Gin A 'p 

4 A3 41 a 4. ') 



Ala Glu Leu Ala Thr Gly Thr Pro Pro Val Ser Pro Ser Lys L- ■ j 
ILL .1 30 4 -A 

Gly Asn Pro Glu Gin Met Leu Arg Gly Gil. Pro Ala Leu Pro Ai g 



4 4 l 



.p. i j 



Pro Pro Thr Ser Val Gly Pro Ala Ser 1 : Lys Cys Pro Gly (Alu 
4 55 4 6'": ' * 4.5 

Lys Gly Gin Gly AI a Pro Ala Glu Ala Pr-. lie He Leu Ser Ser 



4"- 0 



4-0 



Pro Arg Thr Ser Lys Thr Asp Ser Tyr Glu Leu Val Trp Arg 



Arq His Glu Gly Ser Gly Arg Ala Pro He Leu Tyr Tyr Val Y.jI 
500 'a"! 1 , LA) 

Lys His Arg Lys Gin Val Thr Asn Ser Ser Asp Asp Trp Thr He 

515 LLU 5A5 



Ar Gly 11" Pro Ala Asn Gin His Arg Lou Thr Leu Thi 
5 3 0 5 'i 5 



-.sr. p r <- Gly Ser Leu Tyr Glu Val Glu Met Ala Ala Tyr 



r YS 
r [ r 



Thr Ala Me" Val Thr F he Arq Thr sp 





















r - c; 
















L y s 


P r ■ ^ 


G 1 a 


lie 


Me t 


A i a 


G e r 


Lys 


G i u 


Gin 


Hn 


AH 


GJ n 


A i j 


-Asp 


Asp 


Pre' 


'-■ - y 

7 7 3 


Ala 


Ser 




Gin 


S>- r 


Ser 


Ser 


'7 1 r. 


Fro 


Asp 

0 0 0 




Gly 


An 


Leu 


5 J 5 


Pre. 


Pro 


Glu 


Al a 


F r j 
6 1 0 


Asp 


Arg 


Fro 


Thr 


0 1 '7 


; ' 


T h r 


Ala 


Ser 


j 1 u 

■A. 0 


Thr 


Ser 


Val 


Tyr 


Val 

H 5 


Thr 


Trp 


He 


Fro 


A.rq 
u 3 0 


G ] v 


A?n 


Gly 


Gly 


Phe 
> > ■•; 5 


Pro 


He 


G 1 n 


Ser 


Phe 
6 -5 1 j 


Arq 


Val 


Glu 


Tyr 


Lys 


L' ' s 


Lou 


Lys 


Lys 


V a 1 

h Hi 


Gly 


Asp 


Trp 


He 


L--u 

6 : i 3 


Ala 


Thr 


S o r 


A 1 -a 


1 1 o 


1H- 


F r c 


Ser 


Arg 


[,•:■ u 

i'i l" C ) 


Ser 


Val 


G 1 u 


He 


Th r 
'HO 


Gly 


Leu 


Glu 


Lys 


Gly 

r ; 1: 


Thr 


Ser 


Tyr 


Lys 


Phe 

h 8 0 


Arq 


Val 


Arg 


Ala 


Leu 
6>H 


Asn 


Mot 


Leu 


Gly 


Gi U 
Pi ~< 1.1 


Se r 


GLu 


Pre. 


Ser 


A 1 a 

5 5 


Pro 


Ser 


Arq 


Pro 


Ty r 
7 ' 1 0 


Val 


Val 


S o r 


Gly 


Tyr 

7-i 5 


So r 


G]y 


Arq 


Val 


7y r 

7 1 j 


Glu 


Arc 


Pro 


Val 


A: a 
7 1 c - 


Gly 


P ro 


Tyr 


I le 


Th : 

7 .: 0 


Fhe 


Thr 


Asp 


Ala 


'/a 1 

A : 5 


Asn 


Glu 


Thr 


Thr 


I Le 

7 H 


Met 


Leu 


Lys 


Trp 


Met 

7' G : , 


Tyr 


He 


Pit- 


Ala 


G e r 
.] o 


Asn 


A sr. 


Asn 


Thr 


Pro 
71 5 


I le 


Hi s 


Gly 


Fhe 


r 7y t 

7 t f: 


He 


Tyr 


Tyr 


Arq 


Pro 
7 5 5 


Thr 


Asp 


Ser 


Asp 


Asn 
7h0 


Asp 


Ser 


Asp 


Tyr 


7 p 


Lys 


Asp 


Met 


Va 1 


Glu 
7 ■;■ 0 


Gly 


Asp 


Lys 


Tyr 


Trp 

77 S 


His 


Ser 


He 


3 e r 


H i s 

7 8 0' 


Lou 


Gin 


Pro 


Gl'j 


Thr 

7 8 r 


Ser 


Tyr 


Asp 


1 le 


Lys 
7 Vj 


Met 


Gin 


oy s 


Fhe 


Asn 
7 ) 


Glu 


Gly 


Gly 


Gl u 


G ( ; I 

8 1 ) 0 


Glu 


Fhe 


Ser 


Asr: 


Val 

8 0 5 


Met 


He 


Gys 


Glu 


Thr 
P : 0 


Lys 


A.],". 


.A r g 


L'.'S 


S f ■ r 

a 5 


Ser 


G 1 v 


G 1 n 


F rc 


Gly 

6 SO 


Arg 


Leu 


FT'. 


P r o 


Fro 

P - r 


Thi 






Frf 


F : o 
c 3 r. 


G 1 n 


I rc 


F r c 


Leu 


8 35 


Glu 


Th r 


I H 


C- 1 u 


A. r a 

P 4 0 








T Si r 


- - y 


A 1 a 


[At 




A 1 a 


,s 


r 


S <? r 


:. : I."- 


L'-u 





The He Pre Fhe Cys Leu Trp Arg hlrt 



Trp for Lyr-: Gin 
Rfit 



Thr Thr Asp Leu 



Gly Fhe Pro Am Ser 



Ala Leu Fro Fr: 



Ger Cys Fro Tyr Thr Met 



Val Fro Leu Gly -31y 



Leu Pro Gly Hi 



Ala Ser Gly 5 1 r i Fr< 

),'() 



Tyr Leu Ser ;ly lie Ser Gly Arg Al : 



la Asn Gly []e H i s 



Met Asn Arg C y Cy: 



Fro Ser Ala Ala 

':' 4 : 



Val Gly Tyr Fro G:y Met 
< : , ( i 

Leu Gin Gin Gin .:.<r Asp 
'"■CO 

L'.du Gly Asn Gly Tyr Asp 
"t K •? 

Fro Lys .Ser Ser Pr:> Asp 



Lys Prc> Gin Gin His 
. ; i S b 

Thr Ser Ser Leu Leu 
~-t ' i") 

Pro Gin Ger His Gin 



Glu Gly Ser PLe Leu 
la a. 



Cys Pro Gly Glu 

: * o 1 : 

Arg Gin Thr H j s 
-i 7 r - 

lie Th r Arg Gl y 



Tyr Thr Leu 

I'M. : 



Asp Asp Ser Thr PCs Gin 
1 y> 1 " 



Leu Leu '-Sin Pro His 
10 ] 



His Asp Cys Cy. 

loo 



Gin Arc] Gin Glu Gin Pro 
l'"C b 



Cla Ala Val Gly Gin 
IOC": 



5er Gly Val Aro 



Arg Ala Pro Asp Ger Pro 
1 '"i '! n 



Val Leu Glu A.la Val 
l'i : 



Trp Asp Pro Pr- 
1 0 b 1 ■ 



he His Ser Gly Fo o Pre 

i i"c c : 



Cys Cys Leu Gly Leu 
1 0 1'(') 



Val Pro Val Glu 
10 0' 



llu Val Asp» Ser Fro Asp 
10 '7 0 



Ser Cys Gin Val Ser 
10 "Co 



Lly Gly Asp Trp 
108'"' 



r-ys Fro Gin His Fro Val 
1 <■■■(< 5 



Gly Ala Tyr VCi Gly 
10:'0 



Jin Glu Pro Gly 
1 0 9') 



Met Gin Leu Ser Pi o Gl' 
1 1 0 0 



Pro Leu Val Arci Val 
1 1 0 b 



Ser Phe Glu Thr 
1110 



Fro Leu Thr He- 
ll i 5 











' 2" 2 s • 2 .""it la-' ic s est ruct 








vlO'V- 5 : < 

M i -. a a a a a a a c attest t •. j c c t q c 2 5 








-21.) ■ 6 J 

i : ■ 2 4 








-2 12 PMA 








••-2 1 < ■ A r t l f i c i a 1 








::2 2'l ■ 

■'.'2: ■ Artificial sequence 








' 1 ' 1-2 4 








' ■ Synthetic construct . 








■Cue 60 








i :.-t 'acqtaq cctgtcgctg qaqc 24 








2 1 1 I 61 

1 ' /" 








:..}.: D-IA 








:a 1 ■■■ ■ Artificial 








2 2: Art;if leial sequence 








2' : • '■ ynthet ic construct. 








a in' - 1 

' !■ '■.'cc.iaaq cccaggtccg gtacagcgtc 


aaacaaqagt 


gg 42 




call's 22' 








■2 : ; itq,i 








2' 1 .. ■ MIA 








1 ' H < >rnc sapien s 








2 . : i ■ 

2.1 uii.su re 








•222 a tA'6 








•:2..i.e unknown base 








<4!>0s 62 








cqgqaqgctq qgtcgtcatq atccggaccc 


cattqt egge 


ctctgcccat 


5 0 


c q t: < ■ t ' i c tec tec c a g q c t c c c q r : g g c c q a 


eccccgcgca 


acat geagee 


100 


c : i c a g g c s g c g a g g g 1 1. c c c g c g c g c t c a g 


ecggcqgtat 


ctgcggcgtc 


150 


' get go f act gctaatgatg ctgctgctgc 


ggcagcccgt 


aacccgcqcq 


200 


c ; -i g a c c a ~ a c a a a '" a a ~ a e c a a a a c c ■ ~ t ^ 


* eeacaef ga 


qct ceccoaa 


2 5 0 


a a - ta-'aci' aceccaaata t seccaa""cc 


cctcactdcc 


a a a a g c c t c a 


300 











• i t C , i c a a q a . i t q * q "it . - . 



l 'J a a v.. d . 



i'-i'i'^ftct qg tcagcctc aglctc it ac 

: * i . ' g c c t e q c c c t g g a g c a g a : 1 a a e c t 

or: -set e t. aa actca a act t y t ascrtcaa 

< • j j a a g c t g g c c t. g c a teat t g g ; g t g n a g 

•-aa-tctct gtgetgegea gt. t. : r t a t g t 

nett acatt cacctaaagt acacrataggg 

..aqacaccaca tqtacaaca a cgtcagcgga 

agtagtaqag qagttgaacr grctgggcat 

categgacaa cttgataaga agggtcctgg 

atattrtaca actcagatga ea gagctg-q 

narcqataat atcctgaaga ttctgaagaa 

ca.rt.qtcoat gggggtgatg r.agtgraacc 

gt ggcagatc actttgacaa ratcagggca 

cgggattqgt qgaaattatg aegggactgg 

aqgatqtgtc cacata ;cca gtcctgatag 

t ggageqagg aagagcttoa aggtgtcctt 

rttcagaeaa gtggaaaagg ':gagagagga 

t ggaggctga gtttcaatat gggcaactga 

rtcgtgcctc agaatggaca ccaggetact 

gecaaoeaat cgggtcccct gigaggtcctc 

\ t ecagqeal t. gtggctget gccacca t cc 

' act aacaca g t cgqt cccc gcagag;j*.co 

qa'cec-r'art c c t. -iqt t aaa 1 1 cacaagcit. i 
- -acq 1 qq aaa a 1 6 fc ; 



gaat gtt-.jc 
l t.a gag aegg 
cagtcccagg 
rat t cacr gc 
r t g a a g g t a t 
ggtggtcact 
get gggggtg 
cag ag.agt t a 
t 1 gacaag rt 
gatgatag at 
aagtgtctca 
tgtgaca att 
rggtggcatc 
t gc tt-gct a a 
gtcattgg at 
aeggttcert 
agqagt tg rt 
cgtggaaaac 
gaqcagggcg 
gcacatcrtg 
cat ctggagg 
aaa tgee tec 
raaccttrac 
irtgtggcaaa 
t g ' t rag a a ^ 



ctqeaaaatt 
ret catgqqt 
a r c a g a c t g c 
a t q t g t g c c t 
gaaaagct rt 
ca at gg ac ag 
c gat acet ga 
■rac a a 3 g 1 1 e 
1 1 g g t g a g a a 
1 1 gt :■: t a t g 
g g c t c a t g t g 
tg 1 1 g a a t g t 
g t g a t g g t g a 
eg: gtacact 
ctgagttcat 
caggggctgg 
gag t eg t a ac 
tgctgcgggt 
cagag rcccg 
react rccac 
tgaccaagca 
c eataeettg 
ceagt ggct c 
gect caoaaa 
a a a c a t g 1 1 a 



6 5a 

7 Ot 



8 a a 

9 go 

9 : :o> 
ig. ;n 

log. 
1 1 'j- 
1 1 r 

1/t : 
1 :C' 

i-; Ca 
K 1 

1 ".CO 

1 ';' 

1 >U 
i 6 : 



ami r.c acid 



Thr Gly Arq Glu Giy fpr Arq 

1 2 



a Leu Ser orq o.rq 
1 5 



Tyi I,fu Arg Arq Leu Leu Leu Leu Leu Leu Leu Leu Leu Leu Arq 

.'0 25 iO 

1 re- Val Thr Arj Ala Glu Thr Thr Pr:> Gly Ala Pro Arg hi a 
15 JO 

L'Mi Ser Thr Leu Ay Sor Pro Ser Lou Fhe Thr Thr Pro Gly Vol 



•r. Sor Ala Leu rh r Thr Pro Giy Leu I'nr Thr Pro Gly Thr V ." :> 



hys Thr Leu Asp Leu Arq Gly Arg Ala Gin Ala Leu Met Arg S-r 

HO <}5 'tM 

the l to Leu Val Asp Gly His Asn Asp Leu Pro Gin Val Leu Ar:; 



',lr; Arq Tyr Lys Asn Val L'»u Gin Asp Val Asn Leu Arq Asn PL~ 

us i..h 



His Gly Gin Ihr Ser Leu Asp Arg 
1 2 c 



1 3 0 



Arg Asp Glv Leu V s .1 
1 : 5 



Gly Ala Gin Phe Trp Ser Ala Ser Val See 
1 1 ("' 1 •] ! 



Cys Gin Ser Gin Asp 
ISO 



Gin Thr Ala Val Arq Leu Ala Leu G-.u 



100 



lie Asp Leu lie His 
1 ... S 



Arq M<?t Cys Ala Ser Tyr Ser Glu Leu Glu Leu Val Thr Ser Ala 



1 '.' 0 



17 



1 >< C 



Glu Gly Leu Asn Ser Ser Gin Lys Leu Ala Cys Leu lie Gly Val 



IBS 



"d)0 



Xaa Gly Gly His 2<->r Leu Asp Ser Sor Leu Ser Val Leu Arg 



MJO 



: 0 S 



oer 

2 1 0 



Tyr Val Leu Gly Val Arq Tor Leu Thr Leu Thr Fhe Thr Cos 

215 o20 225 

Thr Pre. Trp Ala Glu Ser Ser Thr Lys Fhe Arq His His Met 

'2 30 23 5 24 0 



'.-iv o r -u 



Ihe Glv Glu I, 



1 1 e .'-o 

















■ ■ r 












- : A.Sl 


TK i Leu 


lit; 


Aru 


Arc; 


Ya 1 


Leu 


G 1 u 


Yal 


57"' i 


Gin 


Ala 


Fr j 
















7 80 










/ P [ c 


. i , He 


a }} p S *s r 




p e r 


Al a 


Ala 


.* i r u 


Ala 


Ya 1 


Cys 


Asp 


As n 


~e u 






2 9 C 










2 9 j 










30 0 


'. ■ Asr: 


Val Fro 


Asp 


Asp 


11- 


Leu 


Gin 


Leu 


Leu 


Lys 


Asn 


Gly 


-' 1 y 






lie 










3 1 0 












: • Yal 


Met Yal 


Thr 


Leu 


LA 1 r 


Met 


Gl y 


V :i 1 


Leu 


Gin 


C y s 


Asn 


Leu 






'3 20 










3 , '. 7 










3 j 0 


i > u Ala 


Asia Yal 


3 v'", 


T:ir 


Val 


Ala 


Asp 


H i s 

3 4 0 


Fhe 


Asp 


H i s 


He 


Arq 
■ '7 


A i a V a i 


lie Gly 


7 < ^ r 


Glu 


Fhe 


I le 


Gly 


I 1 e 


Gly 


Gly 


Asn 


Tyr 


Asp 






3 30 




















3 00 


:A, y T.ar 


Gl y Arg 


Fhe 


Fro 


Gin 


Gly 


Leu 


Glu 


Asp 


Va 1 


S e r 


Thr 


Ty r 






3o7 










3 7 0 










C " ■ c: 


1').' Vai 


Leu 11(3 


G.: u 


Glu 


Leu 


Leu 


Ser 


A r ;i 


Xaa 


Trp 


Ser 


Glu 


Glu 






3 l < 0 




















3 J 0 


G 1 u Leu 


Gin Gly 


Vai 


Leu 


Arg 


Gly 


Asn 


Leu 


Leu 


Arg 


Va 1 


Phe 








3 "A 1 . 










4 00 










4 0 7 


A I. "Aa I 


Glu Lys 


Val 


A. r ci 


71 u 


Glu 


Ser 


A *c. 


Ala 


Glr. 


Ser 


Fro 


77=1 






4 10 










4 1 7 










4 2 0 


Glu Aia 


Glu Phe 


F ro 


Tyr 


Gly 


Gin 


Leu 


Se r 


Thr 


Ser 


Cys 


His 


Ser 






4 27 










4 3:0 










4 32 


His Leu 


Val Pro 


(Al.n 


Asn 


G 1 y 


His 


Gin 


Al a 


Thr 


His 


Leu 


Glu 


Vai 






4 4 0 










4 4 .7 










4 ! 0 


Thr Lys 


Gin Pro 


Thr 


Asn 


A r g 


Va 1 


Pro 


i rp 


Arg 


Ser 


Ser 


Asn 


A3 a 






1 7 7 










4 6 0 










4 07 


G e r F r o 


Tyr Leu 


Val 


Pro 


Gly 


Leu 


Val 


Ala 


Ala 


Ala 


Thr 


He 


Fro 






4 70 










475 










4 80 


Tiir Fhe 


Thr Gin 


Tr P 


Leu 


Cys 






















4 H 0 






















<" v < n ;■ C 4 


























' /. i I ^ 2 7 


























•' 7 1 >. - LISA 


























'•/ i a- Ar ^ 


: f loial 
























• / 2 o • 


: ! : c i a 1 


pc .qu 


c - _ ^ o 


























r u o t 















































:■ i * ■ Art 11" i ci j] 

.:-/:■■ 1-25 
:.:..*' Synthetic const ruot . 

•5"0... bS 

r.cacacaca gctcta-jcaa ctqag 25 

• ': 0 ■ d 6 

2:i "■ '1 7 

2 1 3 Art. if i c 1 a I 

2 . 0 "' 

1* Artificial sequence 

- 222. -■ 1-4 7 

'222.2- Synthetic construct. 

■ , 0 6 

ccaagttcag aeaacacutq tacaccaacg tcagcggatt gacaagc 47 

2 22)'' 67 

1 .• 1564 

AA20 ON A 

'213.'' Ho mo s a p ien s 
'4 00.- 67 

tqctaggctc tgtcccacaa tgcaccagag agcaggagot. gaaaqcctct 

aacacccaca gatccctota tgactgcaat gtgaggtgtc cggctttgat 

ggcccaqraa gcctgutaag catgaagctc ttatctttgg tggctgtggt 

cgggtgtttg otggtgcecc* cagatgaagc caacaagagt tctgaagata 

tccaqtaiaa atgcatct.gt ccaccttat. a gaaacatcag tgggcacatt 

t. acaaccaga atgtatc'ca gaaggactgc aactgcctgc acgtggtgga 

gocca tgcca gtucctqaco atgacgtgga qgcctactoc ctgctgtgcg 

agtacaaqta ogaggagcuo aricaccacca ccatcaaggt catcattgtc 

a f c*. a'-ctyt '."eg t g a t. ugg taccctgttg ctctacatgg ccttcctgat 

j . a a a t a g a c c c t c t a a t , - o q a a a a c c a rj a t g c a t a c a c t g a a c a a c t g c 

" ';a:a ,:a ■ - ■ -j-aa ; a^acacauV: i: f a:ia'."';'.qi ouarut >■ 



50 
1 0 0 

1 5 0 

2 0 0 

2 5 0 

3 0 0 

3 5 0 

4 0 0 
4 <•. 0 
50 0 
1 t n 



it gg-aatttttc fc-i 'i' 

" ■ •- ;t a a .'ta-v'tl t aaatijttgta -attgg.atat t ttgattaggg ?:>0 

it-::: jaat -.j 'agtct/taa tctctgttgt cttcttgggt ctttggggtt 9 m j 

igqaO'K: aaaaqg .aag-j acaqaajqqa atggagac"at 

'fc !':iacta aaagngat at gtctctaatg a 

•a..;at::a;.'.i a -a t. a gg qaa t gt t gt; t aa-ae 1 1 agaajgat a 

• n--i.Tiaa.-t aaa: gt-atgg gaggaaagca t-ggcccacjca ttcagcatgt 1 J 00 

attcct ttrt gaagtgqttc ttatcaaaac ctccct.ccca -a-accc jg age 1 '. SO 

cta'Wiar:ci:a 'jcccragctc cagacctgag gacagatctg atgggagagc 1; 00 

t'laqccccc' -qagccca.atg ggtcttaagg gtgc:a-at gga agctggtgtt 1150 



qaggegge 9 00 
:aactct tgccgacttc 1m 30 
aa get gggt a I 1 '00 



:atccac tgtgcaattc trgcactggg gcatqqa at g 



.gcata ] •■■0 0 



ct-atg.at.gcr ■ ;g t aa--a ~ t ca ectgeaattg agggqtctqg gaaqtacalc 1 ->5m 

-atat ccccaa t g t aaa> aig t: cactgagcca qacgqtcqqt tggaacatga 1-500 

gactcgagga- tqagcgtgga tctgaa-aaiac acagcccctg tacttgg-gtt 1-150 

ocatcttqtr cctqaacttc gttgtaccag t.gcaaqgaga gaaaattttg 15,00 

'cat. cttgtc Maagagttgt gtgtaaatca agga.agccat C3ttaaattg 1.050 

ttttatttct. ctaa 1504 

a 0: 1 1 ) :> 6 3 

a 0 1 la- 133 

:'.'.] 2> PRT 

. 0 1 3 Homo a ar-a ens 



a -1 D 0 > 6 8 
I-'et ays L<aa 
1 



a a a a ■/ a 



O/s Leu L«u Val 



a r> 



1 r ; 'a ; i] A:-- 1: 1 1 ( 



an 



I ] ■ 



Aan lie Oer 
J 0 



lit- Tvr Asia 



a q Tvr Glu ;: !'; Ai i Ger Thr Thr Thr lie L\ 



i le lie Va 3 II? Tv: I.eu G-er V-.:l val Glv Ala Leu Leu Leu Tvr 

: ,r 100 100 

Met Ala f he I. -""J Met Leu Val Arc Fro Leu lie Arc; Lys Fro Asp 

110 ' 115 ~ 12 0 

Ala Tyi Thr G i u Gin Leu His As*n Glu Giu Glu Asn Glu Asp Ala 

1 / 0 130 1 3F- 

Arc; Pf>r Met Aia Al.-i Ala Ala Ala Ger Leu Gly Gly Pro Arq Ala 

14 0 i 5 ' i o 

Asn Thr Val I.r» u Glu Arg Val Glu Gly Ala Gin Gin Arc Trp Lvs 

150 160 165 

Leu Gin Val Gin Glu Gin Arq Lys Thr Val Phe Asp Arg His Lys 

17 0 ' 17 5 ' 18 0 

Met Leu Oer 



' 2 1 0 > 6 9 
- L 1 1 > 3:70 
Gil 2~> LI J A 

Gil 3:- Heme, sapiens 
■400> 69 

agegggtetc gcttgggttc cqct.aat.ttc tatsctgagg cgtgagactg 50 

a j 1 1 e a t a g g : t c c t a g g t c c c c g a a c c a g g a a g g g 1 1 g a g g g a a c acaa 1 0 0 

tctqcaagcc cccqcgaccc aagtgagggg ceccgtgttg gggtcatccc 150 

tccctttgca tto'cacccc tecqqgettt. gcgtcttcct ggggaccccc 200 

tagcegggag dtqgccgcqt tgatgeggag caaggattcq tcctgct.gcc 2.50 

tgctectaet. qqccgcgqtg ctgatggtga agagetcaca gateggcagt 300 

ttcgcggcicca aactcaactc catcaagtee tctctgggcg gggagacgee 350 

tggtcaagec gcqa a ' ea ■. * ctueqguca' gt acaagga ctggcattcg 100 

gcggeaataa aaaag-;caaa aacct ggggc uggest accc ttgtagcagt 150 

aataaggagt-. qtgaagttgg gaggta'^ic eaeaatcccc accaaqqatc 500 

at egacstg ' a t a a t a * g a ggaaaaacii-i qaaqegctgc caccgagatg 55"' 

acV'Pa'Oa ■ • :e - a : t a ■ -c c a- : ;a a t : - t ,g -r-acG f: r > 



' ■ ' i' f t ct ag ac'.'djiatut qeaaaccagt- uctccatcac ggaatsaqfrt b 1 
:t : ' -a..:a \a .icqcaagaag a g 1 1 c t e a t g agctgqaaat tttceaqcat '•■0 1 
1 I.: ct gt q cgaagqacct qtct t.araaa utataaariaq atqaca>'ata ^S" 

caaaa qccaaact.cc at .it .-Jt-.it: ca aaaaatttqa taaccattaa 10 >0 
naa.acat.cat caattqc.iqa ctgtqa.sgtt gtgtatttaa tacat.tat.aq 10a 
c ita'it'.na a aataaqgttc aaatqc iqaa aaatgqctaa aataaqaaac 11 1 0 
g' qat a .-.qaa tatagatgat cacaaaaagg qaqaaagaaa a.-aiqaactq 111.) 
aataqattag aatqggtgac aaatcacagtg reagccagtgt ttccattatq 12"0 
caact tqt.ct atqtaaataa Igtacacatt. tgt.ggaaaat get at t.at.t.a 1210 
aaagaacaag oacacagtqq aaatt actqa tqaqtaqcat qtqactttcc 13:10 
aaqa-itt t ag attgtgctgq aggaqaqytt tccttcagat tgqtgattge 1 vl) 
ttat .icaaat aacctacatg ccagatttct at.tcaacgtt agigt tt aa<- 1 1 JO 
aaaatacf.ee tagaataac: tgttatacaa taaqttctaa aaacaaaatt ll'a) 
gataaacaag aaatijaaaac atggaacatt gttaatttac aaeagaaaat: 15u) 
t.acctttt.ga tttgtaacac tacttetqet gttcaateaa gagtcttggt. 15 10 
agataaqaaa aaaatcagtc aatatttcca aataattgea aaataatggc KaO 
cagtt.gttta ggaaggca:tt taggaagaca aataaataac aaaeaaacag 1 6. c 0 
cr;,acaaat.ac ttttttt.tca aaatt ttagt tttacetgta attaataaga 17C0 
actgatacaa gacaaaaaca gt t ctt t -aaq at tetaegqa atgacagtat 175 u 
atctctcttt. atcctat.gtg attcct g.ftc ^.gaatgeatt atatttteca 1 Hon 
aaetataco: at aaatt gtg n qt aataaaa ^aettaeaea gagcagaatt 13.-d 
t t"-jcuc.itg gcaaaaaaat ttaaaqarqg ceaa t g a t g tgggaaaaga 1900 
ictaaca-iao a na t qa 1. 1 -a t ttet.taa-.ga *tqa^:ataa >-ct at at 1 1 1-_ lain 
qataqja-*:a aattgataaa tacataegt e n r. :a * a c t etqtggtaat. 2"00 



i gc-tyaq.3tc jtcja.itaat ctca.jtt ten cjqaaqt t tea aaa.aatg'.ac 2300 

' .'C f qad]ta gacagagtaq tqaaj' : 1 1 gcaa t q t a t.iaj.'tf af.g 0300 

ict aqccaat ggcatcatcc aattt.tattc ccaaacct ct 'iraacatfta 0:400 

••tttattqcc aaagggctag tttcqqtttt ctgcaqccat t. gegg ft t aaa 0400 

saatataagt aqgiataaatt gtaaaaactg aatattgeta atafataaaa ..50? 

aacacaattt. ctaaat.1 ctt t qa aacaact - tactact tt ttttaaactt a051 

> » - :i ct cagttc t a a a t a a 1 1 1 q t c t g a a g c a c a a a a c a a t a a a a g q 1 1 a tc 0 00 0 

t tat agtegt. gactttaaac tU tqt agac cacaattcac tttttagttt 2 650 

tcttttactt aaatcccatc tqcagtctoi aatttaagt.t atcccagtag 0 7 0 ') 

ogattgagtt tgagcctgta tat.atat.taa aaatttaaac ttccaacata 0''50 

tatttaataa gatgattaag acttacatt.t tetgeacagg tctacaaaaa ;000 

^aaaaattat aaartaqtcc atccaaqaar caa aq t 1 1. .at. ataaaaaqqt 085U 

tgetataage ttgtgaaatg aaaatggaac atttcaatca aacatttcct ; 500 

atataacaat tattatattt acaatttgqt tt.ctgcaata tttttcttat ; 950 

qtaraccctt ttaaaaatta ttattt.qaag taatttattt acagaaaatg .''000 

ttaatgagat gtatttt.ctt atagagatat. t.tattacaga aagctttqt.a a050 

qaagaatata tttgeagcta ttqactttgt aatttaggaa aaatgtataa 1>100 

■aagataaaa tctattaaat ttttctacta taaaaactga aaaaaaaaaa 3150 

a a a a a a a a a a aaaaaaaaaa 3 170 

. 2 1 0 ■> 7 (] 
OH 1> 059 
0 ! i 2 > F RT 
.' a ; a - He m'" s af > a pns 



a ! 1 0 > / U 

a. a 0*. i a 

10 



*- * ' - r - 1 =• Lr-u Met Ara 0 f .-r Ovs Aft Oer S' r 



a: Ala Ala Val O p >: 1-0 -t 02:1 r; Aa 





.A: .1 










T y r 


1 1 r. 




;.-> ;; :,] :i c-i Ge> t --c 


7 • 




L ys 








1 1 :i 


A 1 a 


G 5 


















Tyr Fro '"ys Ser Ser Asp Lys 


G 1 u 


Cys 


C 1 u 


Val 


Gly 


A r 1 1 


T y r 


Cys 


















90 


His Ser Fro His Gin Gly Ser 


S p r 


Ala 




Met 


7 = 1 


P * ' ^ 


A r q 


Arq 


95 






1 10 










1 0 5 


Lys Lys Lys Arg lys His Arg 


Asp 


Gly 


'■let 


Cys 


Cys 


Pro 


Ser 


Thr 


1 1 0 






1 1 5 










I / 0 


Arg Cys Asn Asn Gly lie Cys 


I 1 e 


Pro 


7 3 1 


Thr 


: '. 1 u 


!' D t 


I 1 o 


Leu 


1 2 5 






1 ~i0 










135 


Thr Pre His He fro Ala Leu 


Asp 


Gly 


Thr 


Arq 


H : s 


Arq 


Asp 


Arg 


1 4 0 






1 4 5 










150 


Asn His Gly His Tvr Ser Asn 
1 5 5 


His 


Asp 


Leu 
1 eO 


G 1 y 


Trp 


Gin 


Asn 


Leu 
165 


Sly Arq Pro His Thr Lys Met 


Ser 


His 


I .e 


Lys 


Gly 


His 


G 1 u 


Gly 

1 0 


'■ 0 






rcL 










Asp: Pro Cys Leu Arq Ger Ser 
". f< b 


Asp 


Cys 


r 1 o 

1 90 


G 1 u 


r ^y 


F he 


Cys 


1 15 


Ala Arg His Fhe Trp Thr Lys 


He 


Cys 


Lvs 


Pre 


Val 


leu 


His 


G^n 


GOO 
















1: 1 0 


Gly Glu Val Cys Thr Lys Gin 


Arg 


Lys 


.Lvs 


G 1 y 


Ser 


His 


Gly 


Leu 


G ] b 






GGO 










G G 5 


Lu He Phf- Gin .Arq Cys Asp) 


Cys 


Al a 


Joys 


G I y 


Lou 


S e r 


Cys 


Lys 


G30 






» '< S 










14 0 


'/al Trp Lys Asp Ala Thr Tyr 


Ser 


Ser 


Lys 


Ala 


Arg 


Leu 


His 


Val 


G 4 5 






G50 










15 5 


Cys Gl n Lys He 


















<G10> 71 


















-oils 1609 


















•'G12> PNA 


















■ G i 3 o h c mo s a p i e n s 


















• ICQ- 7 1 


















1 o t c a a t e t g o t a a c c t c q t q i: t o o r 


o cbq 




t t q t 


an* 


-05 o 




7 ;: . 


n 


tgqrotorcd aaqtgHqgq at.i'ac- 


q acq 


♦rqa 


qeoa 


esq 


,-qo 




' - 1 


c> r. 


; s a t : a - - g 1 t t * t. a a a a t * q a t H s 


*~ i r ^ ^ 


a a *_ 


1 :.jf 


:i q • ' 




GG-; 


-.- 7 























..-atacttg 
matttattc 
1. 1 1 g a a g a g c 
1 t tg gaccag 
gt acaca gca 
ctcaagc:c: 
atct a a a ;xt 
aqcacc a gag 
cc: tc a a agg 
tgtgaac aag 
tgtctgt aca 
ataccc acag 
agcagat gta: 
cagaa cattc 
aatcagattc 
taratcttta 
ccgtcattac 
cc igtagcaa 
cceatacca a 
t.gaatggac a 
agcaqcaag a 
g a t agctc a c 
aa c iaaqcagc 
» attattaga 
' t of ct qcc 
• * ' a.-.-.atg 



aatt-'nt a*, g 
atgt ttta 
ttttat cccc 
ttgcaecacc 
ttgaaaaat c 
gaatagLaca 
a aaca t ecca 
gsgccat.ccc 
c aaggcagt c 
e a a -a a ct t c g 
cttttqcage 
ccagccacag 
c: tctaaga a 
acaggattaa 
cti^tctgaa 
ecatcagct t 
t c a a t a a c a a 
ctccl. qcagt 
tgtet tcctc 
agcoc t g t ga 
tggtggt ggt 
tact c! tgtc 
gtgat a r gga 
cctt 1 1 qctt 



■ i a gac ; I gq g 
ctt tt aaagt 
tiaaaat ggca 
caaatttggg 
agt ca a a at a 
gtc at ::a gtc 
cagttattag 
act gt t a at c 
a ga it a a a a a 
1 1 a ~ca gcac 
occaaa aaca 
cc aagcc t at 
a t g t gc agt t 
tttgqaacaq 
gtatt.cgaag 
gtgcagtaca 
■at gacaagct 
tt aegaccag 
gttcatcaga 
c g a a g t c a g c 
rt tggctggtg 
a a a c a c c a a t 
ttttgttttt 



: a t g * c 1 1 a a c c a c a g c a a a 
■ t c: a - ' j ■ ■ c a a a a a a a a t a g a 



t a a a * t *: : i i 

i:aq.uu:ua 
c at ccgt act 

-aagtttacc 
a a a a t a c t a c 
etc agt cat c 
acagttgaec 
ctactggttt 
aetggagaca 
g accattgaa 
tea aacttgc 
gaagt g gaaa 
tggag "tct >a 
etc "aagcag 
tatttaagt g 
•gaactccaca 
eat cactgaa 
agttcagtg c 
gt cagct cca 
agacaetagaa 
ccaaciaaaaa 
t ggtcaatgu 
ggaccaggt q 
aaggaggt ga 
gtgeaa:-a"a 
tgatacacat 
a a a a* ca a a a 



4 0 0 



gtattgttaa 
tggct cagga 
act accaa a t 4 a 0 
acc accccaa tee 
ttcttggqac 5 : >0 
1 1 q act 1 caa 6 aO 
cag :ua aaac 6a 1 ) 
ggagtcattt: 7'U 
gtccctacac 7vi 
aatatct ctg 8a a 
taageggegg 800 
tacctggttc 9ati 
qaattt.gggt 
tgaaaatagt l^OO 
agactttgaa i^OO 
tatacaactt 1:00 
ttatgctagt 11 ')0 
ataacaggat K 0 0 
gga a cca tea l; '„■<'< 
cagtaagtat la()u 
a ga gga a gag 1 a 0 0 
ctcattcatt 14 00 
t t'jactot ag 1 4 00 
t g g t c t c a t a 1 a 0 0 



a a 18 09 



211'- i63 

: . i KT 

/. » Homo sapiens 



4 0 0.- 12. 

' Oys Fhe Lys Ala Leu Gly Arg Aft. fcr Va ] Leu Lou Arq He 
1 5 1 u 1 S 



Cys Ser Fhe lie Pro Leu Leu Lys Ser Ser Va 1 Leu Gly Ser Gly 

2 0 2;> 3 0' 

Fhe Gly Glu Leu Ala Fro Pre Lys Met Ala Asn lie xhr Ser Ser 

35 " 4 0 4 r : 

Gin He Leu Asp Gin Leu Lys Ala Pro Ser Leu Glv Gin Fhe Thr 

5 0 ' 5 5 " 6 0 

Thr Thr Pro Ser Thr Gin Gin Asn Ser Thr Ser His Fro Thr Thr 

6 5 7 1 oo 

Thr Thr Ser Trp Asp Leu Lys Fro Pro Th r Ser GOn Ser Ser Va ! 

8 C 8 5 4 0 

Leu Ser His Leu Asp Fhe Lys Ser Gin Fro Glu Fro Ser Fro Va... 

9 5 10 0 1 0 5 

Leu Ser Gin Leu Ser Gin Arg Gin Gin Hi. 3 Gin Ser Gin Ala Val 

U0 115 120 

Thr Val Fro Fro Pro Gly Leu Glu Ser Phe Pro Ser Gin Ala Lys 

12 5 ' 130 155 

Leu Arg Glu Ser Thr Pro Gly Asp Ser Pro Ser Thr Val Asn Lys 

14 0 ' " 145 iso 

Leu Leu Gin Leu Pro Ser Thr Thr He Glu Asn lie Ser Val Ser 

155 160 165 

Val His CGri Fro Gir. Fro Lys His II'- py S j „ u Ala Lys Arq Arq 

1 '/ 0 ' 17 5 ' 18 0 

lie Fro Pro Ala Sor Pys Ho Pre Ala G<?r Ala Val Hu P'H Pro 

1 P 5 1 9 0 1 9 5 

Hy Ser Ala Asp Val Thr 0 : iy Leu Asn Val Gin Ph« Giy Ala Leu 



•^r Leu S-<r Glu Fro Lea Asn Tic lacr Leu Gor Met Thi G--r Ala 

2 4 1 < 3 5 0 ^: 5 2 

Val Gin Acn Ser Thr Tyr Thr Thr Sor Val lie Thr Per Cys Ser 

260 26a " 2~0 

l.eu Thr Ser Ser Ser Leu Asn Ser Ala Ser Fro Val Ala Met Ser 

275 230 225 

3>er Ser Tyr Asp Gin Ser Ser Val His Asn Arq He Fro Tyr Gin 

2 : ' 0 2 3" ^ 0 



Sei Fro Val Ser Ser Ser Glu Ser Ala Fro illy Thr lie Met Asn 



310 



;ly His Gly Gly Gly Arq Ser Gin Gin Thr Leu Asp Ser Lys Tyi 



32.0 



32 5 



3 3 0 



3>3r Ser Lys Leu Leu Leu Ser Trp Leu Val Fro Thr Lys Gin Arq 



3-5 0 



Lys Arq He Ala His Val Met Trp Lys Thr Fro Val Gly Gin Trp 

3) 5(1 355 ' 360 



Arq 



7 i 
2 6 
F1JA 

Arti f icial 



.VI ■ hrt i f ici al sequence 

■ 1-26 

■■ • Synthetic construct . 

• a'Ar'r. ''[i 

.'i-i'.tcat gqc aaatatt tec cttccc 26 

•a:::':- ''A 

■V:].:- ON A 

i •: Art : t i ci al 



2Vi.- Artificial ?f;quenc» 
22?. ■ Synthetic construct. 



acta a act. .i qccoaa.a. -t c aq 2G 



:2.V-- 1-5.0 

Synthetic construct 



- :10 0"-- 7 5 

ttaaagtcat ccgtccttga ctcaggattt gaacagct tg racraccaaa 

' 0 1 y- 7 6 
0:1!'. 1989 
■ ,:lo'- DNA 

.'013a- Hcmo sapiens 
:100a- 7 6 

gccgagtggg acaaaqcstg gggstgggcg ggggccat.gg cgctgccatc 
ccgaatcctg ctttq.7a.33c ttgtgcttct gcagagctct get. gt t..ctcc 



gcactcagc ggtggaggag aeggacgegg ggctgta 



accatcact actgccacat ctacgagagc ctggasgt 



caccgacggc i:::cc«nc:a c- 
t g.-t ggcggt ggcgcgcggc a- 
gaacaagtgt ggacegacag gaacqtgqac 
ctgggaccgg cagccgsccg ggg 



ctg :aa.;ct g 
acctggaggc 
gag aag.ga 30 
-gt gaa.ee a - 
acat ggt gc a 
a cgacegcgcg gaccacctgc 



ago st a atgggacgg 
so 3 age ttetaacet 



tggaootct3 cgegteggge gagegcogeg cctac3ggcs ecttttrctg 
egogaeegeg tggotgtggg ogogg.atgee tttgagcgcg gtg.aattctc 
gagcegctgg a ggt cgccg; 



ac tg cgtat 



aaaq 3 c a.; 



acctgcacca cc.attactgt ggcctgcacg aacegccgcgt cttcaacctq 



ceeegggget 
aaaccacaaa 



a c g g t c g c c g aacccc .3 c g c g g a g c c g c c c 

c g g c t c c a g c c a c a g c g g c q c oa e a g 1 a c e c 

gcoacaaegt catcaatgtc atoqtcccesg agagecgagc 

e r igcaqctgg got a e.g t gc t gg 

ggteaatatc ctcctagcca cc 

t feqct'atgg ctacagagg. 



at ccgggcaa 
a t ggegeg-ag 
acacttcttc 
getg ctgetcttc.a teetgct.act. 
a c g c a g g c g c c .g c g g a g g c t a c g a a t a c t 
a a a a g g g g a ace a t g t t a a at *: g g e g a a g 
aaaatgc't t aeagga g a a;ga ca t cc a 



00 
10 0 

10 :> 



■l a a 
,j on 



6 0 u 

6: 0 

7 a 0 
7 0 0 
"0 0 











a: a : ■ ' t * 


1 ~ , < . 


tot :tct 


jt act cot ;j 


c - at ctcc 


teatget -eg 


:ja a eto a eao 


i : c 2 


coct t .;cjq r 


ogctggtcac 


gettteetge 


aa i- l l Tq ^ 


jggogta" go 


1 2 C 0 


agaqgc-gc: 


tccacaaacc 


tacceagoo, 


got t g g t gg ; 


j g cat a a v.: o o 


1 2 2 0 


ccaceaat ga 


qqcctttqc: 


cacMqtij'ic 


:• - 1 go rcaoc 


cot gg oaea a 


1 3 C 0 


cca :i a ate r a 


act gatgae: 


a teat gec at 


oa gao :ot t e 


t g g g c t c t g e 


1 3 5 0 


oagetggggq 


c at g a ag ac a 


1 1. cot g ga g a 


a^: act ;ee at 


cagaacct gg 


14 0 0 


ca q ;cc a a a 


act g g gg t c a 


■g cot caggo a 


ag gag to cca 


ctcct aaagg 


1 4 ~ 0 


get at goto 3 


t aeggagctg 


g gaa at at :: a 


etggagqac g 


acact a aoat 


150D 


o a g a act tg j 


:jq::t tg.aa 


gttggggtca 


geet z ggcag 


gag to a auet 


1550 


oct aatgggg 


tgctgactgc 


c aoc aa jag z 


toococacct. 


gtaccaocat 


1 (3 n o 


■r-3??j-tc :: 


aggca ac ate 


tgtt ot zc zc 


aggqaeotgo 


t g a c 1 1 g a a t 


10 30 


gcaagocato 


gctcctctgt 


g t toot 1 1 eg 


gecac atggq 


getgeaceee 


1700 


:tg::catttc 


tctg a ;C'.:at 


coot a c ac *. a 


geett gctct 


oageeaeot t 


I 1 2 0 


jatagt cact 


gggctcectg 


tgaottetga 


ccct g acac :' 


rot coot tog 


ItO 0 


.ict-.ctgcctg 


ggctggagt c 


tagggctqgg 


getaoattto 


octtotqtac 


IbOd 


Gggctgagga 


caggggaggg 


agtgaagttq 


gtttggggtg 


qcctgtgttg 


1 90:0 


ecactctcag 


cancccacat 


ttgcatctgc 


tggtggacot 


go caeca t ca 


19 50 


oaataaagtc 


cccatctgat 


1 1 1 1 a a a a a a 


aaaaa aaaa 1 


9 8 9 




•-.'■10:> 77 
•:.'1L> 341 

12 ■ PRT 

13:- Homo s 


apiens 










<4 00> 77 
Met Ala Leu 
1 


Fro Ser A 


rg lie Leu I 


■fj Trp Lys 
1 0 


Leu Val Lei 


l Leu 
1 5 


Gin Ser Ser 


Ala 72a 1 Leu Lei] Hi. 1 ' : 
2 0 


or A I a Va 1 

2 5 


Glu Giu Thi 


Asp 
3 2- 


A .1 a G 1 y Leu 


Tyr Thr C 


/s Asn Leu ! 


i s K a s H : e 
4 0 


Tvr r "'.'s H i 


: eu 
4 5 


Tor G I u 3 G r 


I.^ 1 : Ala Val Ara Leu r 


iu Val Tor 


Asr oj_ v p r - 


f 2 








r 3 







Thr Asio Arq His Vai GM Glu Ala Gin ■ J 1 r : Sal Sal His 



Trp Asp Arg Gin Fr: Fro Gly Val Fro H:s Asp Arq Ala Asp Arq 

110 11!. 120 

Leu Leu Asp Leu Tyr Ala Ser Glv Glu Arq Arq Ala Tvr Gly Fr.? 

12'-) : A i ' 1 32 

Leu Phe Leu Arq Asp Arq Val Ala Val 1 Py Ala Asp Ala Fhe Glu 

1 1 0 MS " 1 j 0 

Arg Gly Asp Fhe 5 or Leu Arq lie Glu Pro Leu Glu Val Ala Asp 

IS:, MS MS 

Glu My Thr Tyr Ser Cys His Leu His His His Tyr Cys Gly Leu 

1 7 j MS ^ 

His Glu Arg Arq Val Phe His Leu Thr 7.* i Ala Glu Pro His AM 

lrlS ] M> 1 >S 

Glu Pro Pro Pro Arq Gly Ser Pro Gly Asr. Gly Ser Ser His Ser 



Gly Ala Pro Gly t'r .> Asp Fro- Thr Leu Ala Arq Gly His Asn Sal 
sis p 0 s s 

lie Asn Val lie 7a 1 Pro Glu Ser Arg A. a His ?he Foe Gin Sri 



Leu Gly Tyr Val !.<oa Ala Thr Leu Leu Leo Phe lie Leu Leu Leu 

o-M SSO eSS 

Val Thr Val Leu Leu Ala Ala Arg Arg Arq Arg Gly Gly Tyr Glu 

Obi' " SeS ' ;■:<-) 

Tyr Ser Asp Gin Lys Ser Gly Lys Ser Lys Gly Lys Asp Val A; n 

. M ' " Sfoj .' PL 

Leu Ala Glu Phe Ala Val Ala Ala Gly Asp Gin Met Leu Tyr Arg 

MS SM iOO 

Ser Glu Asp He Gin Leu Asp Tyr Lys Asn Asn lie Leu Lys Glu 

MS :S 0 M S 

Arq Ala Glu Leu A Pi Lis Ser Pro I,<?u Pro Ala Lys Tyr IM Asp 

Leu Asp Lys Gly Phe Arg Lys Glu Asn Cys Lys 

3 "< S 3 4 C 

1 C> "M 
1 j. ■■ 22 4 * 



■ 4 0 0> 


a j;ja: ace:; 


t qqrqraqcg 






r i ■, 




a i'jgac.jact 


1 1 caqcac ag 


ttcaaact-r: 


a cct a egg a a 


ccacaagcag 


10c 




c a at etc : j a 


getgacc a a g 


ag gc act get 


tgaaaagctg 


ctggac,;- g ;c 


1 5 : 




C3.:::::t aq 


■ret gca g a gg 


■rc r g a g ga - c 


get tet gtgg 


c : c a t a : a t r 


; g ; 




atctt rt t :a 


gert gggcat 


tg ge a gt ct a 


ct g r : at gaa 


act tet t tat 


;. 5;" 




cactg r r aag 


gagtact gqa 


tgt t eaa act 


c r g r aac t cc 


t cc agece ag 


0 C 




■eca r r g g g ga 


ggarrctgag 


gget: a a g a ra 


t "*~ 1 a a r t a 


etttga jagr 


. -., .- 






ttgrrt rear 


egtgrcct rr 


atgrtgtgcr 


t ggtgg re a a 


■!■> : 




cttcctgrtt 


qtcaaea gag 


ttgeagtc ra 


catrrgtgte 


ctggc-cac 






t gac g gtcat 


cct g gecate 


1 1 c a tggt g a 


taa-rtgc act 


ggt gaag gtg 






gacact :cct 


eetggarceg 


t ggtttttt t 


■grggteacra 


ttgt rtg rat 






ggtgatcctc 


agrggt gert 


■re a rt gtet t 


■ragrageage 


at etaegge 3 






t gaeegget r 


ctttrctatg 


ag ga actcrc 


a age act gat 


at caggagga 


t -y~. 




qccatgggcg 


ggarggtcag 


cgr-gtggcr 


t rattggtgg 


acttgg rt gr 


i<y. 




a tec agtg at 


gt ga gg a a r a 


g 2 g r r rt gg r 


r 1 1 r 1 1 c e t g 


aeggrcarca 


~, 




tcttcctc Jt 


gctctgratg 


g gactctaer 


t get gctgtc 


caggctgg ag 


& ; "'. 




t atgccaggt 


actacatgag 


gc rtgttctt 


g rggcecatg 


tgttttctgg 


b r ..; 




t gaa gag gag 


cttcccragg 


art rectcag 


tgre rettcg 


gtggccte ra 


c ir 




gat t ca t tg a 


tte.cea raca 


cecectetcc 


gcccratcct 


qaaqaaqacg 


9 a L 




gccagcctgg 


gcttrtgtgt 


care taegt c 


ttcttcatca 


c cage etc at 


1 Ot 


0 


ctaccccgcc 


gtctgea :ea 


acat cgagtc 


ret ca aca ag 


ggcteggget 


l'C 


i] 


cactgtgga 2 


ca cca a ■git* 


ttcatccccc 


tcacta cett 


cctcctqtac 


1 1 1 


0 


aactttgetg 


ac rta 1 gtgg 


ccggcagetc 


accgcctgg.a 


t: c c a g g t g e e 


1 ; c 


0 


agggcccaac 


ageaaggege 


t cc cagggt t 


cgtgrtect c 


eggaect qc~ 


i . 


0 


t catccccct 


cttcgtgctc 


t g t a. a c t a e e 


a gccccgegt 


ccacc* aaag 


l: .: 


0 


a C*- gtgg tet 


tccagt ccga 


tgt g* ae-ce 


gracicctca 


gete rrt .get 


1 .• C 


f: 


ggggct<~ngc 


a a coacta cc 


tcagcaccet 


gar cct ecte 


tdcgagc.':ta 


1 ■ 5 


0 


.acttqtqce 


e a g a q a a e t a 


:;rt't : aar'-i 


cqggagtggt 


q-a t q t c 1 1 


i -3 . 


0 




t qaqr": taar 




? : 









t : ..i j .it. gag .iij.iisjt.-j: agga.ggasta J.iJjccitjj igaaa^jit.: It 1 '..' 

•jiMaqatgc cagt'jaacca cgtccatqcc cattccgtqt: aaggcaaa'.a 165 'J 

rtc.ragt cat attaacagaa cact:ctgag acagttgaag aagaaatagc 1? Dls 

acaaatcagg ggtactccct tcacagctga tggttaarat t ccaact t at 17 50 

ttctagceat tcaaagatgc tgccagtgtt cgccctagag ttattacaaa 180'J 

qcr.agt geca aaaccaagca atgggct ctt tqcaacctce cagctgcgct 1850 

■aattt zc agct gacagcgaga tgcaagcaaa tgct tagctc tccttaocct 190 0 



aaaggggtct scctggaitg gaagtc 



ggcatqgtca gtcctcag-jc 1 Q 



■jc : ) igaatca agtgtgcaca gaccaatgtg ttctjcgggt gaac lactgc 5000 

:t aacca gactggaaaa cccagaaaga tgggocttoc atga itgctt 0050 

■za-.-.caaag ggaoca-tjagg gcctccctgt gcaagggat e aagc atgt at 2100 

gg :ctggg*;t ttc.aaaaaaa gagggatcct catgacctgg tggtotatgg 2150 

octgggtcaa gatgagggtc tttcagtgtt. cctgtttaca acatgtcaaa 2200 

gceattggtt caagggcgta ataaatactt gcgtat.tcaa aaa 22:43 



:210 
t2 1 1 
t2 12 
0:1.3 



7 0 
4 "/ 5 
PRT 

Homo sapiens 



t4 00o 'T) 
Met Ala Val Val 
1 



Glu Asp Asp Fhe Gin His Ser Oer Asn Ser 



.0 



12 



Thr Tyr Gly Thr Thr Ser Ser Ser Leu Arg Ala Asp Gin Glu Ala 



2 0 



3 0 



Leu Leu Glu Lys Leu Leu Asp Arg Pro Fro Pro Gly Leu Gin Arg 

a i. 



Pre Glu Asp? Arg Ft." C 
5 0 



4 0 

-yr He IP 



Fhe Fhe Ser L"u 
0(i 



01. y lie Gly Ser Leu Leu Pro Trp Asn Fie Fhe He Thr Ala Lys 



yr Trp Met Fh 



u /-.ra As:: her 



Or Fr< Ala Thr 



*u Val Asn Arg Val Aid Val His He Arq 



I.-'J Ala for Leu Thr Val He Leu Ala He phe Met Val He Thr 

no i"-j 

Aia Leu Val Lys Hal Asp Thr Sor Ser Trp Thr Ara Giy Phe Fh-> 
1H> HO " 1 •V.- 
Ala Val Thr He Val. Cys Met Val He Lea Ser Gly Ala Ser Thr 
1 ' 0 1 /' ' 1 ■■: i 

Val Phe Ser Ser Ser He Tyr Gly Met Thr Gly Ser Phe Pro Met 

H5 ' 1 e, 

Arg Asn Ser Gin Aia Leu lie Ser Gly Gly Ala Met Gly Gly Car 

sao .H;) .:]■> 

Val Ser Ala Val Ala Ser Leu Val Asp Leu Ala Ala Ser Ser Asp 



Val Arg Asn Ser Ala Leu Ala Phe Phe L-u Thr Ala Thr IJe Phe 

H .p.' 

Leu Val Leu Cys Met Gly Leu Tyr Leu Leu Ser Arg Leu G '. u 

. ■! s ' :: ! .c. ptt 

Tyr Ala Arg Tyr Tyr Met Arg Pro Val L> u Ala Ala His Val • 

.: <','':■ :>■'.• 1 > ■ 

Ser Gly Glu Glu Glu Leu Pro Gin Asp S>u Leu Ser Ala Pro Se r 
: VS ' :.;,() ; „e 

Val Ala Ser Arg Phe He Asp Ser His Thr Pro Pro Leu Arg li'j 
; -0 p.et ;•, i ■ p- 

He Leu Lys Lys Thr Aia Ser Leu Gly Phe Cys Val Thr Tyr Val 



Phe Phe He Thr Ser Leu He Tyr Pro Ala Val Cys Thr Asn lie 

G20 HP P.H 

Glu Ser Leu Asn Lys Gly Ser Gly Ser Leu Trp Thr Thr Lys Ph- 

sis ' :>m 

Phe He Pro Leu Thr Thr The Leu Leu Tyr Asn Fh« Ala Asp Leu 

hso s;, p " pp.' 

Cy? Gly Arg Gin Leu Thr Ala Trp lie Gin Val Pro Giy Fro Asn 



0 




Leu Gly Leu for Arr. Gly Tyr Lmj Ser Thr Leu Ala Leu Leu 
42 5 " 430 4 35 

Ac Gly Fro Lys He Val Pro Arg Giu Leu Ala Glu Ala Thr Gly 
4 4 0 44 5 4 50 

VaJ Vil Met Ser Fhe Tvr Val Cys Leu Gly Leu Thr Leu Gly Ser 
4 55 4fc>6 ' 4 65 

Ala Cys Ser Thr Leu Leu Val His Leu lie 
4 7 '3 4 7 5 

. 1: 10'' A.) 
.11". • 2 2 
' 1 1 . . ■ SNA 
'21 '< Artificial 

' 2 2 0 

toll ■ Artificial sequence 
2'..'2 • 1 -22 

o 2 ; : Synthetic construct . 
:.)■]■. ,-:■) 

''■: r g:jgtc accattqtct gc 22 

2 1 :G 

Oil Li 

G 1 : LGA 

:.' 1 2 • iiomo sapiens 



1 • Artificial sequence 
A- 1-23 

V Synthetic construct. 



rrgatgac acagaagccc agg 23 



lis 4 4 
A..- h!JA 

'. ■ ■ Ar t i f iciaJ 



s2 Artificial sequence 
1 '. : 2 . 1-4? 

Synthetic construct . 

I r. y 

: a y:yoafga ergot c S ' t. a t aa g g aao* yai i cac'gafat 





ggcagtggag 


agg:icc qeqe 


tg; eat get a 


t ca cc a a a ag 


g f; 


et.ggagaeac 


cat ct cacac 


c g a g a g t c a t 


gqcaecattg 


gc a atge ace 


100 


icctcgtcct 


caiacrcatc 


ctcctca gec 


tggt ggeete 


cc a g g a at g g 


IV) 


.-idqqct'.iaac 


gcagc a a a ga 


cccctt eg a g 


a a at geatge 


a a g a t a a t q a 


2 ' 1 


"t c:L gagccig 


at gat a a ag a 


tggtga actg 


ggggateaa: 


aggaeeetqa 


2 22 


a a acccagag 


qgtgatt gt g 


g 1 1 g g a g a t g 


gtg tgga egg 


g atg gt g ge r 


gee 


gccaaggtge 


taagegatga 


tgga aaeaa g 


gte aecatec 


tgg.ag.geaga 


a a J 


t a acaqqa t" c 


g ggg g gaa 


tcttea a at a 


ceg gga acag 


a ac.ae gg g at 


.] 1:1 


gg itt gggga 


gatgggagce 


atgagc atga 


ae agct at c a 


caggatcctc 


'! SO 


caaaaqctct 


gccagggcct 


ggggcteaa z 


ctgae e aagt 


tcacccagt a 


'a') 1 :) 


eg icaa ga :ic 


a ggtg gaegg 


aggtgaaega 


agt gaagatg 


cgea act atg 


!:■ SO 


tggt gqagaa 


ggt gecagag 


a agct gggct 


aegeettgeg 


teec ; agg aa 


>0 


a a g g g c a a a t 


cgcccgaaga 


e at ataeaag 


atggatetea 


a aca ggeeet 


<e.o 


c a a a g a c c t c 


aaggcaet gg 


g atgcagaaa 


ggegat gaag 


■a agt t tg.aa a 


"'0 0 


ggeacacg at 


cttg gaat at 


attetagggg 


aggggaac at 


g a gee ggg eg 


7 : • ■ ) 


gccgtgcagc 


ttct gggaga 


c jtgatgtcc 


gaggatgget 


t ■ ; 1 1 c t a t e t 


BOO 


cagcttcgcc 


gaggcectcc 


gggcccaaag 


ctgcctaagc 


g aca gaetcc 


8 a 1 .) 


a g f. acagecq 


catcgtgg gt 


■gjctgg.-jacc 


tgctgcegcg 


cgegetgatg 


gag 


agetcget gt 


cagggattgt 


gctgttgaae 


gcgecagtgg 


tggegatgae 


gta 


ccagggaccg 


ca cgavgtgc 


acgtgcag.at 


cgagacct ct 


cccccggcgc 


InilO 


agaatctgaa 


ggtget ga ag 


gccgacgtgg 


tgetaget(jae 


gge gage gga 


leao 


ccagcggtga 


agcaac t ca c 


ct tctcgccg 


cegctgccec 


geeacatgiaa 


i : u o 


ggagqcgctg 


eugagaetge 


actacqt gec 


qgccaccaag 


g * g 1 1 c c t a a 


1 1 "a 0 


gcttccgcaq 




cgegagqage 


aeattgaagg 


cggccactca 




aaeaecgatc 


ccccgt cgcg 


catgattttc 


t acccqccqc 


ccj eg eg a gag 


1 2 2 0 


■g n-tga-t g 


■•: g a a _g cat 


ae-iagtagta 


agacga-qqeg 


q e a g e g 1 1 e a 








qcat t aa-aat 


* gq -a ~f a- a a 




i a g 



: ' ■ ' : ' 3 ' i qq-C' •* ur ;-gt icq :>-3c^t r t 77 1 a :: ggc a ccg:j;at C'it ] -3 1 0 

•s1.1c7tt.1j ■icj.ijj iscc = .tc jcaj;t.':i qqgtqgottt cjt ggtacagc 1450 

• tccggcgot ctggcaaacc qua .-.agga t g actggacgqt cccttatqqc I5C0 

ojtcatctact ttgccqqcga gcacaccgcc tacccgcacg gctgggtgga 1550 

qacqacqatc aag':cggcgc t. gcqcgccuc catcaagatc aacagccgga H-JO 

agggqcctgc atttggaoacg gocagccscg aggggcacgc atstgacatg He 1 ') 

qaqaqgcaqq qgcatgtgca tggqgtggcc agcaqcccct cqtatgacct 170" 

qqcaaaqqaa gaaggcagee accct ccagt ccaaggccag ttatctct.ee 17:»n 

aaaacacgao c-:a :ac gagg acct ego at t aaagtatttt eggaaaaaaa 180n 

aaaaaaaaaa aaaaaa a aaa aaaaaaaaaa aaaaaaaaaa aaaa 1344 

'01 0 > 8 4 
'71 H 567 
'0H> FRT 

'7 1 3 s Homo sapiens 
' 4 j 0 ■ 8 4 

Met: Ala Pro Lea Ala Leu Hie Leu Leu Vai Leu Vai Pro lie Leu 

1 ') 10 15 

Leu ser Leu Vai Ala Ser Gin Asp Trp Lys Ala Glu Arg Ser Gin 



Asp Pro Phe Glu Lys Cys Met Gin Asp Pro Asp Tyr Glu Gin Leu 

05 ' ' 4 0 ' " 4 5 

Leu Lys Vai Vai Thr Trp Gly Leu Asn Arg Thr Leu Lys Pro Gin 

50 55 ~ 60 

Arg Vai He Vai Vai Gly Ala Gly Vai Ala Gly Leu Vai Ala Ala 

•>5 vg "'5 

Lys Vai Leu Ser Asp Ala Gly His Lys Vai Thr He Leu Glu Ala 

HO 85 00 

Asp Asn Arg He Gly Gly Arg He Phe Thr Tyr Arg Asp Gin Asn 

05 100 " 105 

71: r 071 y Trp lit Gl v Glu Leu Gly Ala Met. Arq Met Fro Ger ?»r 

110 ' 115 120 

His Arq He Leu Has Lys Leu Cys Gin Glv Leu Gly Leu Asn Leu 

17 5 ' 130 " 135 

Tar Lys Fhe Thr Gin Tyr Asp Lys Asn Thr Trp Thr Glu Vai His 

14 0 14 3 15 0 



Arq Asn Tvr Vai Vai Glu 



Tyr Gin Met 
1-0 



Asn Olr. Ala Lou 

1 Qa 



Asp Leu 



Leu Gly Cys Arq Lys Ala Met Lvs 

LOO 



:o : , 



Phe 3iu Arq His Thr 
.'10 



?u Gin Tyr ;v-r Arq He Val Gl" 



Leu Leu Glu Tyr Leu Leu Gly Glu Gly Asn Leu Ser Arq Fro Ala 

LIS ' * GOO 00 0 

Val Gli: Leu Leu <;iy Asp Val Met Ser Glu Asp Gly Phe Fhe Tyr 

ooo o v, ,.;o 

i.'-u Ser The Ala r.\ ,j Ala Leu Arg Ala !• : s Ser Cys Leu Ser Asp 

>0 .'0 0 

. y Trp Asp Leu Leu Pr:> 

SeL . 7n 

?er Lea Ser Gly Leu Val Leu Leu Asn A 1 i 

.' v;, ' . -a> ;.ks 

Ore Val Val Ala Me: Thr Gin Gly Pre His Asp Val His Val Gin 

. 'A j' ,c Vim 

lie ah; Thr Ser Fr:< Pro Ala Arg Asn 

Thr Ala Ser Gly i 



Are Ala Leu Leu 



Lvs Val Lea Lys 



Asp Val Val Leu 



Ala Val Lys Arg 



Thr Phe Ser Pro Pro Leu Pro Arg His Met Gin Glu Ala Leu Arq 

a .-15 34 e -'■■!:, 

Arg Leu His Tyr Va 1 Pro Ala Thr Lys Val Phe Leu Ser Phe Arc 

a SO "•;!,':. .-, iGj 

Arg Pro Phe Trp Arg Glu Glu His He Glu Gly Gly His Ser Asn 

:.->i 5 37 0 ' V/'a 

Thr Asp Arg Pro Ser Arg Met lie Phe Tyi Pro Pro Pro Arg Glu 



l-M) 



38 0 



Gly Ala Leu Leu Leu Ala Ser Tyr Thr Trp Ser Asp Ala Al 



100 



■Tie 

a A 1 a 
■3 05 



Ala Phe Ala Gly Leu Ser Arg Glu Glu Ala Leu Arg Leu Ala Leu 



4 :; o 



4 1 



4 00 



Val Ala A. a Leu His Gly Fro Val Val Arj Gin Leu Trp 



Thr Gly Val Va ; 
440 

a ', v i a P ■ • -. i • • r. i 



4 30 
Ala 



Trr G 



Aq '-'ai Ayr G 1 y Arg II- Tyr lh<= Ala G! 

4 '. ! 4 7 5 .J : 

••la Tyr Fr: His 'Ay T rp Val Glu Thr Ala Val 1/ 



4 90 4 15 



A ! ; Leu Arq Ala Ala He lags He Asri Ser Arg Lys Gly Fro 
5 00 505 " " sio 

■ •• Asp Thr Ala Ser Pre Glu Gly Hi? Ala Ser Asp Met G:u 

lis 5yi; 5.: 5 

Gly Gli. Gly His Val His Gly Val Ala Ser Ser Pro Ser His Asp 
130 SIS S4 0 

Leu Ala Lys Glu Glu Gly Ser His Fro Pre Val Gin Gly Gin Leu 
14 5 5 SO ' pps 

S<-r i.eu Gin Asn Thr Thr Hi? Thr Arg Thr Ser His 
160 Si. S 

•A:10> 81 

•sir- 3 S 1 ( 
A: 1 2 DMA 

AA A- Ham.o sapiens 
4 0 0 . - ol 

Tt'iacatgqc ctgact egga acagctcaga gcagggcaga actggggaca 50 

ctctgqqccq gcctLctgcc tqcatggacg ctctgaagsc accctgtctc 100 

t.agaggaace aegagegagg gaagaaggaa agggactcgt gtggcaggaa ISC 1 

gaaetcagaq cegggaagoe cccattaact agaagcactg agagatgegg 200 

ccrcctcgca gggtctgaat ttcctgatgc tgttcacaaa gatgettttt SSfi 

at^tttaact ttttgtttAc cccacttccg accccggcgt tgatctgeat 3 C" C 

cctaacattt ggagctgeca tcttcttgtg gctgat.cacc agacctcaac 350 

ccatctt-acc tcttcttgac ctgaacaatc agtctgvggg aattgaggga 4 00 

ugaucaegga agggggtttc ccagaagaac aatgacataa caagttgatg 4S[i 

' M '"Aa b' gceaa jacAa tatargaggt: tttccaaaga gga'-tcg-:tg 500 

' '■' 1 "* g aca-i t gggc< >:tgc ttgggatata gaaaacaaaa ccagccctac :S50 

•ig a* agar av cttacaaaca ggtglctgaL agageagagt acctgggttc 600 

■ 1 : • a f a a- ' q a a a a a a g g *A a ' a a a 0 c a t a ^ c a a a ■:: c a. g t 1 1 g t a g g c a 6 5 0 



■. a a a a a a a a a a a a iat a 



a a a t 1 g a q a t 
1 t a a q a a a a c 



iga acetagg caaagaac 
laeetgagcg t ca t ct ac t t caccagtgag 
i q c a a t (; a t a a c a c a t a a a a atattqtttc 
>at-jtgtaga gcatqettat gagcccactc 
* acateectc tggetcatat gtttgagagg 
eaiget qtqga g c c a g a g 1 1 q ga L t at t :ca 
a t g a c g a r a t c j a a g a a t 1 1 g a a g c ■:: c a a a t 
cLccttaaca ggatctaega taaggtacaa 
qaagaagttc ttgttgaagc tggctgtttc 
daaaqggtd* catcaggcat gataqtttea 
<-jagat ccagg acaacatagu eqqaaqggtt 
t" qccccea t.g t. c-aaca t.cag teat gaca 1 t 
atcaqgtgta tgaagattat ggtaaaacag 
tttacatt.ac rt aag^actg gacatcagqt 
ttgeaattae gtqaagetgg aaaatgtgga 
t gaat aatqa aggaaaqigtc tgcatcaagg 
t arctgaagg jeeatgaaaa gaeacaggaa 
g c 1 1 c a c a a a a g a g a a a 1 1 g g t e g c t gact. 
t c ate a a c c g t a a a a a a a a a a 1 1 1 1 c a a g a 
", 'aceagaqa agat^aaaaa tatctacaa- 
a. ; t tqg.tqt.a aacgggqaqa gettaeggta 
t * e'-t 3 5l -a: aa f a t aa 1 1 ecctcattta 



a j • t ■ • ~ a t g q q a a a t a t q 



attateeeta 
at gt ge at aa 
ae:acagqtg 
a a a t g a t g c t 
a t g a t g a t. g t 
a 1 1 gt a aagg 
aqg gg a a a 1 1 
tgttt a:cg: 
aa tgaggec a 
aagtaa at ta 
ggg aca aciet 
eqtgta at t a 
■at t aaq 3 g a a 
aat gca : agg 
aaegtaggg 3 
tgaeatg a. a a 
gtacaaaegt 
gccctggaca 
aeagaaagga 
tggeceaagg 
aggaqt c aac 
atactt aqt a 
caqecaaga" 
gttgt aaaaa* 
* a'a-ea-t taaa 
aa ' t * t -r:-x t 



tatgatgatg 9 bO 
taaeeacgaa 1000 
aceceaaagg lOaa 
gcatttctaa 110a 
ggacatataa 11 On 
etgttgtgta l.-au 
cgattgetgg l.: r »n 
g gtgeat a ga 1 inn 
agacaacatt 1 <00 
aaagagette 1-1 0 0 
catctttgea l-','," 
tcactgcjagc IM.n 
gcaatggga" 1 .'».'. :'i 
tggctgtaaa Imim 
tgcccctggc lb!>n 
tactttaaag l'Oia 
gttcaaagga 1 " 5 > : > 
gtgatggcng i. c gi:i 
actctgaaga 1 >/;■■■') 
agaatacatt 1 : '00 
eagtgtt aca 1 :<[»••! 
ggagtgqtgg .?00'.i 
tggggtgaag .OJOo 
rjagceatttt aiOn 
aatt t t aaa a a 1 a!) 



;:.::.:■;•*. .-it t a t t a ■ : .1 t t t g ttttgcrttl aCtCOtattt 1 1 t t 1 t. 3 3 C C .•■',00 

'i'.',i3:i:'. : * aa.i gaaata qat t itgtt t t stat t gaga catataatgr .;4 50 

■I'a-ia.-tf.iu t. tcaaaaata aatcaatcct. otctttcc::a tcttcqatgt a'-Ot 

'a-'.aatatt aaagattaag ggctactt 1 1 atcaacatgc ctgtattcaa a.a.aO 

;iat uiaav.jtt tatgttatgt ai.cct tactr: a t ga 1 1 tc aa acatfaatac I' >i00 

f at t at a.aa a a aaa -i .1 1. 1 c a .a-jaa' caaa.i agaccatatg tgacttcttc ,<<"/■ 

ttt.qttttqt qataaacata acttqcaaac aqtct at. a tag cttatttaca . 

tctf tta -ti ttaaaactaa qagattatta aattatqaaa aactgctt ac '..'"'.<■< 

.lattaalgtt: ttataqccaa tcraoaaa-ac actaaaattt: tagttttagc . :<0t' 

''lataactaa tatnatcat a*aatatgaaa aaaa t g ta tc cgatgctctt : KaO 

•at aaat aaa t taaattgtgt actaaaggaa aaagt t tgat cataacaaaa . »>}:i 

atttac'-aaa atatatagtt agatatataa a-ttgqqaqta ttaaaaattg : a -.a 

aqtraat aa-ia atartatcca a,a agga a t gc totter t..i3a gaattattta aai'Vj 

cagtaagaac tqqqqaqtaa atctgttccc tacagtttgc tgctgagctg -aiS' 

gaagctatgq gggaaqgagt tgacaggtgg gcccagtgaa cttttccagt M 0<'< 

aaatga.aqaa agcaatgaat aaaaacctcc tqaact qgga acaaagatct 31 O 1 '- 

aaacaggc ttattttctg tgaaggaaac 3a0n 

ca;aactt ggattagagt tcctgctcta ccttacccac 30 l .:>0 

agataaoa'aa f.gtt«it.ttct acttgtaaat gtaaagtctt taaaataaac 3300 
tattacaaaat aaaaa j 3316 



: a a a c a a a c a a a a t a a c c a 



: a c t q d t 



-'21 ! 



: c : a • 1 a 



re Ara Asn 



Thr :.ys Met 



loo; Pro Thr Pro Ala Leu lie C' 



Gin AJ 



Thr The '',ly Ala Ala 
8 0 



lie t ne 



I eu Trp leu I le Thr 



:in 



Pro Val Ten Pro Leu Leu A.sp I.» -u Asr. Asn Gin 

1 H 



Gly Gly Ala 



Val Ser Gin 
1 1 5 



Asp Leu Thr Per > 



T v i Ser 



Ala lie 



Ph" Gin Ara 



Leu Al a Va i 



A?p Asn Gly Pre 
140 



Per Asp ;..:■<! A ] a Gi u 



i f ■ 



•s Asn 



IPu 



Cys Phe Ser Asp Ala Lys Thr Met Tyr 

i :-;o 



10 



Arq Lys Pro Asn Gin Pro Tyr Arc: Trp Leu Ser Tyr 

: :G: i oc 



Leu Gly Ser Gys Leu Leu Ho 

i ;i ' l 



Tyr Lys Ser Ser Pro Asp Gin Pne Val Gly He Phe Aid 

1 3 0 * 1 io PH 

Arq Pre G 1 a Trp lie He Ser Glu Leu Ala Cys Tyr Thr 

.p'h'i Pot p ; o 

Met Val Ala Val Fro Leu Tyr Asp Thr Leu Gly Pro Glu 

Val Pis lie Val Asn Lys Ala Asp He Ala Met Val I 1 e 

in ' iS .'Si 0 



Cys Asp Thr pro G I r. Lys Ala Leu Val Leu He Gly Asn Val Gla 

OIj .ho ph. 

Lys Gly Fh.e Thr Pro Ser Teu Lys Val He He Peu Met Asp Pro 

0 60 See S '■''') 

Phe Asp Asp Asp Peu Lys Gin Arci Gly Glu Lys Per Gly He Glu 

. 'H .GO .oH 



Leu Per Leu Tyr Asp Ala Go 



.eu Gly Lys 
HP. 



Oiu His one 
3 Ci 0 



Asp Ls-u Per Val IP 



7 a 1 



Ai ; Ala i"hp Pes 
i 4 0 



A;l Asc Val Al a lie 



'.j A] a Hi.:- Met the 



Ara I le Val Gin Ala Val 
7 0 



Ser Cys Gly Al.i A: a Val Gly Phe Phe Gin Gly Asp He Ar? 



r."ii Leu Ala Asp Asp Mot. Lys Thr Leu Lys Pro Thr Leu Phe Pro 
?'?'.' 4 Oh 



Val Pro Ara Lea Leu Asn Arq lie Tyr Asp Lys Val Gin A: 



4 .1 ' ' 



4 1 5 



4.'' 0 



Ala Lys Thr Fro Leu Lys Los The Lea Leu 
42L r-.O 



Leu Alt 



her Per Lys Phe Lys Glu Leu G 1 n Lys illy lie lie Ara His Asp 



4 4 0 



44 : 



4 ' 



.''<>! Fhe Trp Asp Lys Leu Ho Phe Ala 
4 :; . ' . 



lie Glr. Asc Ser Leu 



Gly Arq Val Art; 

4 7 0 



il lie 



ir Gly Ala Ala Pro Met S«-t 
4' ; h 4:-i 



Thr Ser Val Met Thr Phe Phe 
4 8L 



Ala Ala Met Gly Cys Gin Val 



4Ui) 



4'G 



Glu Ala Tyr 



5 0C 



Gin Thr Glu Cys Thr Gly Gly Cys Thr Fhe 
50 h ' * 51 C 



Thr Leu Pro Gly Asp. Trp Thr Ser Gly His Val Gly Val Pro Leu 



hlh 



5 HO 



Ala Cys Asn Tyr Val. Lys Leu Glu Asp Val Ala Asp Met Asn Tyr 



30 



Phe Thr Val Asn Asn Glu Gly Glu Val Cys He Lys Gly Thr Asn 



hh 



.1 I h« Lys Gl ■ 



Fit Glu 
56 5 



Lys Thr Glr, 



hid 

57 0 



Trp Lou His Thr Gly Asp He Gly 



i rp 

c . a p 



o l ■ 



1 r. I o P. c 



o.sp 

r. 9,. 



Lys 



lie 

f a C 1 



t • ». a i 



1 c: 
11 



Lys lie Glu 



, --I" ; ~\: ,,r j 

(. ■ .-• f 

Val Leu ir? 



Ala Ala I. y.? Leu 
05 5 



Val 



Gly Val Lys Gly 



i'er Hie ;;lu 31 u Leu Cys .-In Asn Gin Val Val Arg Glu Ala lie 

6 00 670 6'v> 

Leu Glu Asp Leu (;ln Lys lie Gly I,ys Glu Oer Gly Leu Lys Thr 

f.., p efi !: - 6'-'0 



Phr Glu Gin Val Ivy 



s Ala I If F'r.o Leu His Fit Glu In Phe Svr 



Glu Asn G 1 ' 



'10 



Lou Thr t rv- Thr Le J Lys Ala Lys Arg GJ 
7 1 0 7 , 



Glu Ivu Oer Lys Tyr Phe Arq Thr Gin He Asp Per Leu lyr Glu 



He Gin Asp 



/30 



210"- R7 
v:ir- 2 72 1 

'21 3> Homo sapiens 

" 4 0 0 > 8 7 

ggaggeggag gccgcggcga qccgqgccga geagtgaggg occtageggg 50 

ycccgagcgg ggcccggg:jc ccctaaqcv? ttcstgaagt catgggctgg 10-. 1 

ccagqacatt ggtgacccgc caatcegqt-i tqgacqactg gaagcccagc 1 j ' 

cccctcatca aqcect t tgq aqcteqgaag aagvggagct ggtaccttac 20' 

etggaagtah aaactgacaa accaqcgqac ectgeggaga ttctgtcaga 250 

caggqqecqt. qctt.ttccLa c t gg nqa ct q tcattqtcaa tatsaagttag 30 0 

■ateagtgaa gceaaLgaag iicoaaqagv: 050 

oT .jij-V'] C'-*' igag-v-s e.-acgqeqsa -100 

qagq^-agtgq tccccggegg g ! ccLagaca Laqaggfgta ttcaagsegs 450 

agcaaagva^ atutggcagt :ga r qgc a '? acgqtqctgg aqgalgaggc ?0C 

ueo'i-iaqcaq qacvaqqqua tsca' :e.a" tatrrctcaac eaqaecacqq 150' 



1 1 cct qga ca c t cqgegage 
; a a f i i : a a q a c t a 1 g a t q a g g 



a a a a 







. .. .... : ... , 




; - ; : • • : : a a 




. a- < caag 


tcacct 


t-qtca, 


aa ;ggaccc. 


groat got gu 


a 5 r.i 


. c ' . :atgt 


accat t ;a 5 - 


tcaa:aaaaa 


.coca a , at : 


ccactg gaea 


a ; 1 g 


:.u: ■■-aaaqc 


taaaagc-j 


ccaccagcac 


tt ctaca tea 


aaat : gaaqg 


a c 0 


'! . ; * agaagt 


gt atgeaget 


gc. : a ggaccc 


C3cacco.it c 


aa gt: t c a.aee 


1000 


latere act 


<ccc aga ca a c 


aagatcct ca 


atqt gect. gt. 


age! at cat t 


1 eg a 


'ii v> a aaa acc 


aacccaatt a 


c c t g t a c a g a 


atqetgeact 


etot get 1 1 a 


1 1. 0 ) 


ageccagggag 


gtgtctcct c 


aqatqat a ac 


agt t.ttcat t 


gacqqct.act 


1 1 :d 


at qagg a acc 


ca t gqa t q t q 


g t age a c t g t 


t tggtct gag 


ggqeat acag 


l.e) ) 


a a tact ;: a e a 


tcaqcatca a 


ga at gc cage 


g t cj t e t cage 


ac t •'( caagg a 


1 .■:-.■) 


eaqcc! ::act 


gecac 1 1 tea 


acctgt t. tea 


g gaq g cca a q 


1 1 *■ get qtgg 


1 CJ ) 


t ! ct. gq a a a a 


qgacctggac 


attgetgt gg 


attt.tt* cag 


tt* cat gage 


1 CO' 1 


c a a t c c a t c c 


a carta ct.g -j.: 


gg eggat a ac 


agectgt j a* 


goatee -tgc 


i 0 ■ 


ctggaacgae 


caggg gt at g 


a a ca ca c gg a 


ta^ggaccca 


cca rat. a at gt 


1 ■! 'a ' ) 


accgtgtgga 


gacca t gect 


gggctqq get 


gggt. get cag 


gaoqteettg 


1 SO 1 


tacaagaagg 


agctt gagee 


eaaqtggeet 


acac oggaaa 


agct ctggga 


lto'l 


t tgggacatg 


tqgatgcgga 


tgectgaaca 


aegecaggge 


egagagtgea 


1 r, :■ 1 1 


tcstccc^qa 


cgt ttcccga 


tcetaecaet 


1 1 qqea t cq t 


cgucctcaac 


1 Caen 


a t qaat gqct 


act. ttcacqa 


ggcctacttc 


aaqaaqcaca 


agtt.ca.3cac 


1 0 1 1 


q q 1 1 c c a g g t 


y tccagct. ca 


gg.aatgtgga 


e a g t e t g a a eg 


a a a 1 ] a a g c 1 1 


1 7 tli 


a t gaag tgga 


agttcat;aggi 


ctgetcagtg 


agqetgaggt 


t ctqgaeeac' 


i b Oc 


■3'jcaaqaacc 


cttgt gaag a 


ct ct. t tcct n 


ccariafa c a ; ; 


agg ac caaai: 


: ' 5 ( . 


ct acatggee 


tttattcgaa 


tgaagaaaqa 


teat gactt c 


a acc j cat eg 3 


] f)0( 


-■"--a gat tqc 


caaatq'c'a- 


catatctgga 


aeet.gg^t at 


ce.e ggcaac 


1 9 a ' i 


- t caaearcc 


! a' aaata' f ' 


attteacaaa 


.aa,a,-c.c- 




2 0 0 ' 1 


J : a cat --: ■•] 


j, .. f ... . , 


a—.ataa. 


ca.aec : c ■ 


' -r, tca-:a 


; r r. ( 


.- : : - , • t - t 


ca , 


• - : -oca : 


a a : a a a ■ - : 




< : 0 















aooesagqer q a a : a q ;,„\: a. ' a ' ' t a. -a t a a 1 at a :j i .i r • ;.t qt.: ;at 220 0 

•qgtagggao tcirvtao: 'ty.tf.t^ oat g g a at ' a a t t = u t a.i s 2250 

"oca.aggqqa qgqtteceet aioteeaaoas eoea : t set g .-.ntaaaagt ,300 

"tatthattt ac* tcctut tggagaaggj 'oauaragaqaa eotqqqaato .:330 

aft ac gat as ctngcaactc atcccgocct 1 1 gaat aeoe t sactt teoa ; . 4 0 0 

•igcctqgctc agaatctaac etatttattg aetgtcctga gqgcot tgaa 2400 

a ae ag qceg a acat gga ago eetggat t tc ttttt.gggot graatgetau 050!!' 

oergaggqtg uoqotggote ttaa'aaaaa aa c t go t g t g a"aaaacaat 2 5 r Gi 

•j 3.4 za :igcc a: aq-utqgqgec oacatgetga caca jaat.aa at aaqagacc ..600 

•:tt agacaot qgaccaggec I cctctcaqc cttctctt tq teeaqatttc ;:6 C >0 

oa.aagstgga t.aagttggto attgatt.aa.-j aaaggagaag cccLctgqqa 2'700 

aiaaaaaaaaa aiaaaaaaaaa aaaaa 2723 

' 2 1 0 ■ 0 6 

2 11 ■ 60 0 
■ .: 12 ■ PFT 

••'213 ■ Homo a rip i en s 
<4 00.- oe 

Met Asp Asp Trp Lys Pro Ser Pro Leu He Lys Pro Fhe Gly Ala 

1 3 10 1 3 

Arq Lys Lys Arg Sot Trp Tyr Leu Thr Trp- Lys Tyr Lys Leu Thr 

2 0 2 3 3.0 

Asn Gin Arg Ala Leu Arg Arg Fhe Gys Gin Thr Gly Ala Val Leu 

3 3 4 0 4 3 

Phe Leu Leu Val Thr Val He Val Asn lie Lys Leu lie Leu Asp 

30 55 ' 60 

Thr Arg Arg hi a lie Ser Gl u Ala Asn Gin Asp Pro Glu Fro Giu 



Gin Asp Tyr Asp Giu Ala L-'-a Gly Arg Leu r - 1 u I r . Fra Arg Arg 

sn S3 ag 

Arq Gly Gor Gly Pro Am Arg Val Leu Asp Val ^lu Val Tyr Ser 

? 5 i 0 0 1 0 5 

Ger Arq Ser Lao-; Val Tyr Val Ala Val Asp <'•]■/ Thr 30. r Val Leu 

110 11 l: . 1 2 0 



::et v-. i Aou 



Aru Val Leu lie ';'■-< Thr Val 
1 A 



LYS .'..?D 1-iU 



">er The Hi? Leu Lys Asp Thr Al. 

1 ? 1 

Fly Sor Gin Ala Gly Fro Ala Le-' 

2 'T 0 



i «:3 Leu Leu o.rq 



;ly Tip Arq 
- 1 1 '-• 



1 -< A 

Asp Thr Trp 



A 1 -i Fhe Val Gly A: i : ys Gly Gly [ 



t ne 'Jiv tin ;,ys M i s 



-or Lys :'er Fro Ala Leu Sor Sor Trp G.l y Asp Pio Va 1 Leu Leu 
HO HA " .MO 

Lys Thr Asp Va 1 Fro Leu Ser Ser Ail a GLu Glu Ala (Liu Cvs His 



Trp Ala Asp Thr Glu Leu Asn Aru Aru Arq Arq Aru Phe Cys 



I-ys Val Glu Gly Tvr Gly S^r Val Cys Go: Cys Los Asp Fie Thr 

i ■ "' 5 J " la-' : 

Fro i It- Glu Flo; her Fro Asp Fro Leu Fro /Asp Asn Lys Val Leu 

; <o ~ :-•!<•:. " ' aco 

Asn Val Pro Val Ala Val lie Ala Gly Asn Arq Fro Asn Tyr Leu 

Ail ' Mil ' ' ;oi 5 



Tyr Arg Met Feu Arq Sor Leu Leu Per -Ala Gin Gly Val Ser Pre 



Gin Met lie Thr Veil Fhe He Asp Gly Tyr Tvr Glu 
AAA " 14L 



Fro Met 



Asp Val Val Ala Leu Fhe Gly Leu Arq Gly lie Gin His Thr Fro 
A r 0 ALA F 0 



He Ser He Lys Asn Ala Arq Val Ser Gin His Tyr Lys Ala Ser 



7 0 



3 7 A 



Leu Thr Ala Thr Fhe Asn Leu Fhe Fro Glu Ala Lys Fhe Ala Va 1 
'<><() "< ft A A'-'O 



,<?u Gin Glu Asp Leu Asp He Ala Val Asp 
3 a r .1 r, ( • 



F ho- Fhe G°r F l o- 
* e c 



u Leu Hu Glu Asp Aor 
■: 1 : 



i n i 
•1 -5 r 



Gl ' 



lit- \'3l Leu Arg Ar:i Per Leu Tyr Ly? Glu Glu Leu Gin Fr-' Lvs 



Thr Fro G 1 .1 Ly? Leu Trp 

4 7 :> 



:"D Asto Met" Trr Me* 



■1 7 L 



Mot Fro Glu Gin Arj Arg Gly Arq Glu Cys lie He Fro Asp 



4 h : 



s .rg Ger Tyr Hi? Fhe Gly 



1 y 



Leu Asn Met 



4 8 0 

Va 1 
j a u 



,"i 



Tyr 



Fhe His Glu A > .3 Tyr F'he 
fi 1 c , 



Lv? 



Gly Va 1 Gin L>"'\i Arg Asn Val Asp 
5 '.' 0 

Glu Val Glu Va] His Arg Leu Leu 



"io Asn Thr Val 



Leu Ly s Lys G 1 u 



Al a 

54 0 



Glu Ala Glu Val Leu 



,\sp 



His Ser Lys As:. Pro Cys Glu Asp Sr-i Fhe Leu Pro Asp 
1 y » f ' ■ ] ' 1 

Gly His Thr Tyr Val Ala Fhe lie Am Met Glu Lys Asp 



Fhe Thr Thr Trp Thr Gin Leu Ala 
' 1 0 



Leu Asp Val Arg G 
60 -. 



ly Asn His Arg Gl ■ 



Cys Leu His lie 
Leu Trp Arg Leu 



■"\rg Lys Lys Asn H:s Phe Leu Val Val Gly Val Pro Ala 



Tyr Ser Val Lys Lys Pro Pro Ger Val Thr Pro lie Phe L»u 
(IFF .140 



Fro Pro Lys Glu Glu Gly Ala Pro 

F50 



Ala Pro Glu Gin 



l n r 

F 7 0 

Asp 

5 3 F- 

Trp 

6 0 0 

Fhe 
6 1 F 

P r o 
6 3 0 

Glu 
64 F 

Tin 

6 6 0 



hi l: 
'' 1 :- 



;NA 

Irti f i ei ai 



vrt if i oi ai soqucne 5 
- z r 



: 2 1 3 • A r t i f i c i a 1 
• 2 2 a ■ 

22 1 ■ Artif i rial sequence 

'..A: 'i • Synthetic '.'instruct . 

. .; ■> .' ■ -o 

-aaccag gccacggqec ac 22 

: 2 1 ■ ) ■ -> 1 

1 1 1 ■ 2 -1 

..A .' ■ :>:ia 

oAiA Ar- i f r ci :j1 

: 22 ' i 

.:.') Artificial sequence 
i - a -3 

".A 1 Syntheti :: construct. 

"igqcaqa gatgcagtac agqc 24 



■'.A. ■ [>!1A 

■'. i ■ hi" i f ici al 

•:. .'■) • 

A- Artificial sequence 

•. . : . . A A- 2 6 

<A Synthetic construct. 

'•I'm:- <g. 

c g.rciict.ag gtqgatqgat tguctc 26 

g: in. A?- 

.A A- UNA 

12'- Arti f icial 

A. AA 

' A rt. i f i c i a 1 s o q u e r, c o 

A2.2. 1-47 

2. A3 ■ Synthetic: const ruct . 

- 4 '? 0 ;. << 3 

c'cacctcrA oaqaatuaqq cent gqt get 

vA'- o.i 

v i c ■ ' >*;. 



itt cctcaac atggtag 4 



a c t g a a a a 1 1 
gga t gat 1 1 r 
at t aegt gg r 
ctga a get g 3 
ggragtratr 
aggg a a a ac a 
aaagcagcag 
cacacagrtg 
tcatgt tget 
g a zee a g aag 
t- ctggtt gtc 
rt actccaca 
■rataaggcac 
rf: agagegg 
ca rragttat 
gaagccrttt 
egggae attt 
gaatag ggca 
rgcetggaag 
gtcagt agga 
ecgtttgcca 
t eagt ct ct t 
gaggggaggt: 
aacacs'.t t a 
a a a a q a c c r t 
a qq -J a aqa t. q 



tgttgtctaa 
atrtcratta 
eg ga atcatt 
tgactgtttt 
gtgc rtgaag 
:cr; a age a 
a aa a a t cag t 
rat g-rct ata 
ggt ggaccag 
rag r a a ggt r 
rat getgeag 
qacc a gtgtc 
ca gr tgrttt 
aatr g a a tea 
gtccat ggtg 
ca gaggtgaa 
ett t argttg 
i:agccara ag 
tggcagccct 
caccagcatt 
t. ccagtgaga 
(j t ct care 1 1 
qaggt.'raaaa 
cgttgeagtt 
'-gacat.tt tg 
raat M act t 



tggttgtggq 
gectgetger 
ceettggctg 
gggtget g ge 
gagt a rat gc 
a g t g a a a e a e 
t gt cc a t g a a 
ttqgt gttte 
a tt. ggt a a at 
t age. a at tec 
etgatggtgt 
ragt taattq 
r ggaet ggt t 
g aaagcacrt 
acatact tag 
cgccacggga 
ccacagt aca 
cccgatgc ra 
ggttctgggt 
aaa tgt tcaa 
acagccgqca 
<ieq cat ct 'rt 
c c t g a q t. a a t 
a get. a r agar 
c g t i 1 1 a a t a 
r a a a q a a a a 



t q a a t a a a q q 
t rt gget a'- g 
ttaatttrte 
rttetrtgtg 
cet tt at gaa 
ara at gt gat 
catga a r a era 
e rt rgtt rtg 
c:: atgtgca 
a a a ate area 
t gctt ggga 
tgt. ttgtgge 
t : rtt.et t ga 
getggtetr t 
ga rtgagtaa 
gt ggccatgc 
tgLcetecct 
egggagggag 
t gee tea tec 
ggteeagect 
cgtgacagct 
acatgt artc 
ggaaaagct. t 
a tec cat tgt 
ttt.ctc* taa 
aaaaaaaa;'! 



ttggtgggat rO > 
aqaggaacea 20 a 
gaaetgrtet .i00 
qatattrttg j0'"> 
tgeateagar -3 0'.) 
aecarga-rea 4 a a 
ggct tegt tt 5e : ) 
t tet aetga r a 'a ') 
cracgctggg ODD 
gcagrageac c>l 
aatratgeta 70s) 
tqcatgrtgg 70 ! 
gcatrggcag o0 ) 
gagragtaaa 8ea 
tt.r.tetctge "an 
gaqgrgggcg 9 0" 
aggrctcagc 1 0"0 
cteteatcct 10. SO 
t.ggtccaggg 11 DO 
actcacttee ll r >0 
ctagaqtcra .ODO 
ttagagtana 1 0 00 
qttatct. ttt 1 300 
caret at t ct e 1 3 L _- 0 



o go' t '.: o oao cat joaaqac t';:itgct?:a go.-M. c I i t .o • c !'.\\t ■ 10 gt t 1 5 :" o. 

::=>! ggajggt Cit.:JCaCCC dCl.:aCltaq al lOL^aaqq t'lall I'laJt 10-00 

taat ;tqqqa ttaqggtcaq gaaaatgata gcaagaoaca ttaaaagctc 16 50 
tctttatact caaaagagat atccattgaa aagggatgtc taqaqqqatt 17 00 
oaaacagcto ctttggoacq tgcctctctg aatcaagcot qocattccat 1 / 00 
oaaatggagc aggagaggtg ggaggagctt ctaaagaggt gactggtatt 1000 
ttgtagcatt ccttgtcaag ttctcctttg cagaata-oat gtctccacat 105 J 
tcctagagag qagccaaqtt ctaqtagttt caqttctagq ct t t cc 1 1 ca l'-H)'\ 
agaacagtca gatcacaaag t.gtctttgga aatt.aaggga tat taaatrt 1?50 
taagtgattt ■ tggatggtt attgatatct otgt.agtagc ttttirtaaa 000'" 
agactaacaa aatgtatggt tgtccttttt ttttgttttt ttttttttta ..'050 
attatttctc ttagcaqat-a agcaatccct ctagggacct aaatactaog .MOO 1 
tcagctttgg cgacactgtg tcttctcaca taacracetq tagcaagatg 0100 
gatcataaal gagaagt.gt.t tgcctattga tttaaaqctt attggaatca 0.-00 
tgtctcttgt ctcttcgtct t.ttctttgct tttcttctaa cttttccctc 0.050 
taccctctcc tcgccacaat ttgctgctta ctgctggtgt. taatatttgt -300 
gtgggatgaa ttcttatcag qacaaccact tctcgaactg taataatqaa .050 
gataataata tctttattct t.tatcccctt caaagaaatt acctttgtgt 0-100 
oaaatg.acgc tttgttgagc ccttaaaata caaoctcctc atqtqtaaat .0150 
tgacacaatc actaatctgg taatttaaac aattgagata gcaaaagtgt. .0500 
ttaacagact aggataat.Lt ttttttcata tttgccaaaa tttttgtaaa 0550 
ccctgtcttg tcaaataagt. gtataatatt gtattattaa tttattttta .050" 
ctttctatac cat ttcaaaa racattacac taagggqgaa itaaaaaa! aq ..65 n 
" tcttcaag qcagt ggaag tagtagttt.q taaaaacatt 1. 1 c t. a t aacg 0'700 
t-ataagctag catg^-ctatq atttatttcc < tcatoaat.t ■_ gt.. :■> ot aga 0750 
* oaqr-agotg tagaaataaa q-:t ♦"qtaauc acMctqotqq -^--qt aa q 03 no 



tccf ;af. ;ga: rt.nc "= -a-r t ga "* .7 3 t g I ' 1 jy :•. . ■ : t. qagqt t a sa t .-s- <r 
'taatsstts ja ; ij;tritat aqt t jcc a :j att.'t ct at a a.-.aaataact H; 
tatcaaata jata jcaqai t.gtaytgtca aaaaaaa aOa 7 



. 0 1 0 
\:l 1 



307 
PRT 

13'- Heme saoien? 



:4 00> 93 

Met Asp- Asp Fhe lie Ser He Ser Leu Leu Ser Leu Ala Met Leu 



1 



1 -a 



13 



Val Gly Cys Tyr Val Ala Gly lie He Pro Lou Ala Val Asn Phf 



• a 



fer Glu Glu Ara L-?u Ly.s Leu Val Thr Val Leu Gly Ala Gly Leu 



4 0 



4 3 



Leu Cys Gly Thr Am Leu Ala Val He Val Fr:> Glu Gly Val Hi 

30 S3 

Ala Leu Tyr Glu A:=p He Leu Glu Gly Lys Ha? His Gin Ala S- 



: lu Thr His Asn Va. 1 He Ala Ser Asp L 



a j a a 1 a 



Glu Lys So 



Val Val Has Glu Hi a Glu His Ser His Asp His Thr Gin Leu H :. : ; 



1 3 C 



1 ■ 1 < 



Ala Tyr He Gly Val Ser Leu Val Leu Gly Phe Val The Met Le 



no 



1 1 3. 



HO 



Leu Val Asp Gin He Gly Asn Ser His Val His Ser Thr Asp As; 



i;:3 



130 



1 13 



fro Glu Ala Ala Ara Ser Ser Asn Sor Lys lie Thr Thr Thr L^i. 



1 4 0 



1 4 ' 



1 3 C 



Gly Leu Val Val H,s Ala Ala Ala Asp Gly Val Ala Leu Gly Ala 



13 



160 



Ala Ala Ser Thr Ser Gin Thr Ser Val Gin Lou tie Val Fhe Vail 

17') H3 1-0 

Ala He Met Leu His La's Ala Pro Ala Ala Phe Gly Leu Val Ser 



1 3 3 



1 H 



"he Leu Met His Ala Gly Leu Glu Arq 



Arg lie Arq Lys Mrs 
310 



u Leu Val Phe A 1 • 



Ala Pr'-. V;l M' 



Thr 



'al 

:4 c 



I'.t- •„ ct 



s e i 

2 50 



Tvr Val .'Ma Thr Val His Val Leu Fro Glu Val GIv Glv Glv 



H: ?• P n r His Lys Vtz Asp Ala Thr Gly Gly Arg Gly Leu Ser Arq 



275 



2 80 



9RS 



Leu G'.u Val Ala /Ala Leu Val Leu Gly Gys Leu lie Pre Leu lie 

290 ' 295 300 

Le i S--r Val Gly His Gin His 



21 !A 

Artificial 



• Artificial sequence 
2\"'_ ■ 1-22 

■22: Synthetic const ruct . 
;.l n'l • >>', 

1' ' at ' :< igt g .rataaaggau ggcaq 25 
2 i ■.' ' ' 

2":l ! ■ 15 
21 1._ - MIA 
■2':i '■■ ■ Art if icial 

2 2 

••'.'.'I • Artificial sequence 
•22; v • Vynthetic construct. 

■ -.tg 1 " gctcat gttcatggac aactg 25 

•:. I ■', ■ 9 8 

2.1: • r 0 

• 2 ■ 1 . 2 ■ I 'NA 

'.: I -2 Art i f i c i al 

' . 2 1 1 : ■ 

2 A: Artificial sequence 
■A : : : :-50 

Gynthetic construct. 

■ '',00: 9 8 

• rsa* oattt : f ct c-at f a gccfgctgtc 'efTjetat- f t a ::a f 
•.'10.- : ' Q 



: 9 0 



gee aegqat. c 
e t q a 1 1 1 t g a 
.-aa a a re teg 
aaaat actgg 
t a 7 a g a t 5 7 a 
7 a get ga 57 a 
gattgacaaa 
age tg t a :ca 
g agaggatca 
tt aeggeagg 
acet ggagag 
aagg a g gt a a 
377 gaatga a 
gaeagaagct 
ggect gccac 
a a gc aagtcc 
ag agacaagt 
gagceteag a 
ggaagacaga 
geeaga cccc 
gagaaggagg 
ggaggageag 
g a g a a g a t g a 
a^acaageag 
teaagat " .g 



eacgagt ggc 
gat gatgggc 
t get ggc age 
attgcgagcc 
a g g rag ggtc 
a g a -a eg ag 1 1 
ateeagt ::a 
gg 3':: g aaa a g 
t a a g agt get 
atgaagcagg 
gaagt tot a a 
a gga aca gt g 
getgtagett 

aeac aga g gt 
cagacaeeag 
tgagaaa gag 
gggacagget 
eetgt.aggtg 
acaggtgcag 
gccct.gagcg 
gaagctgeeg 
ctaraacato 
cc.ct ggcaqq 



ggagagegae 
g geeggagec 
1 1 gg gaa a ag 
cetggtaaae 
eaaggagagt 
eg aagg aagg 
ca ag gga gag 
q aeae a a z 1 1 



gcggtttt 
gcaagaca 
atqteeac 



37 

3 '3 
a a 
a a 



a a 

at 



t acgaect 
t gag gaa a 
cca g ag ac 
agtg agcatc 
gee. a a: a aggg 
ccccaagttc 
gaaaecaatg 
g aegcaggag 
gaagaggct t 
getgeectgt 
agaccagct. t 
gggaagggag 
gat gaaaat g 
a a a t g a c a q a 
caataaattt 



ecgugcgaee 
t c g a a a a g a 7 
ggagt caeag 
tgcataatag 
ggacetcca g 
atgaagagag 
atg g a gaa ga 
a a a g atgg ag 
tgaataac at 
1 1 a aa ga a a a 
g 1 1 1 a a g a a g 
geaagtgeat 
at aqa aqa a g 
■ga gt g aaaac 
agacaaggat 
aagggaaaeg 
egaagtggtt 
agateeagga 
ecaggeaggg 
egggggagee 
eagtgageea 
gtcat eeceg 
aaacca g cag 
aagcaga ate 

acfeaat eaa 



I e g t a a a q q g a a 

attcteageg 100 

■aa t g aaq t a a It 0 

tettggaatt 2 ■ 1 C) 

aeaeggatea 2 ' ■ C> 

aggagaaatg .9>0 

a gag gga gaa 3a a 

a g a g t a a a a a 4 2! 

aaacacaggt 4 9a 

tgeagaggaa 900 

aaaeagaaaa 5'jO 

■a a -a tea gat g >a ! ia 

t aaee a a -i a a 6 -a 

a a e g a e a a g a 7 ■ 1 0 

gaaggeagaa 7 90 

tgettggtaa 8on 

ttggatteaa 8 90) 

ggtgaatgag 9n0 

agcaggtggt 990 

ggagaaetgg lnOO 

ggaaaateea 10.90 

a a 'gga ea gga 1 : 0 0 

aaactgaqag 1:90 

t gagaeagae 1 ; 00 

tttttaat.at 1 0 9 0 

cqtgaaaagc 9 -09 













: t g a 








;.-T 


I J c o 


■ i 3 


j T. -3 1 a S t a a a t 


a a a u t q t a c c. t 


St ja 


1 4 z 














v 2 1 : 


; 401 




















< 2 1 2 


FRT 




















< 2 1 3 


> Homo sapie 


n s 


















•,4 00 


10 0 




















Met 


Met Gly Leu 


Gly Asn Gly 


Aru 


Arg 


Ser 


Met 


Lys 


Ser 


Fro 


Pro 


1 




5 






10 










15 


.Leu 


Val Leu Ala 


Ala Leu Val 


Al a 


Cys 


He 


He 


Val 


Leu 


Gly 


Phe 






2 0 






2 C 










3 0 


Asn 


Tyr Trp He 


Ala Ser Ser 


Arg 


Ser 


Va .: 


Asp 


Leu 


G 1 n 


Thr 


Arq 






i5 






4 0 










4 5 


I le 


Met Glu Leu 


Glu Gly Arq 


Val 


Arg 


Arq 


Ala 


Ala 


Ala 


Glu 


Ar j 






5 0 






5 2 










0 0 


Gly 


Ala Val Glu 


Leu Lys Lys 
6 ; ) 


Asn 


Glu 


Phe 

7 ! I 


Gin 


Gly 


Glu 


Leu 


Glu 

5 


Lys 


G 1 n Arq Glu 


Gin Leu Asp 


Lys 


He 


Gin 


Ser 


Ser 


His 


Asn 


Phe 






0 Ci 






8 2 










■< ) 


G 1 n 


Leu Glu Ser 


Val Asn Lys 


Leu 


Tyr 


21 n 


Asp 


Gl u 


Lys 


Al a 


Va 1 






: 0 






1 0 . • 










1 0 5 


Leu 


Val Asn Asn 


lie Thr Thr 


Gly 


Glu 


At". .5 


Leu 


He 


A r g 


Val 


Leu 






1 10 






11 2 










120 


G 1 n 


Asp Gin Leu 


Lys Thr Leu 


Gin 


Arq 


Asr. 


Tyr 


Gl y 


Arg 


Leu 


Gin 












1 3 J 










1 3 


Gin 


Asp Val Leu 


Gin Phe Gin 


Lys 


Asn 


Gin 


Thr 


Asn 


Leu 


Glu 


Arg 






14 0 






145 










1 50 


Lys 


Phe Ser Tyr 


Asp Leu Ser 


Gin 


Cys 


He 


Asn 


G 1 n 


Met 


Lys 


Gin 






i r c i 






1 6 0 










1 65 


Val 


Lys Glu Gin 


Gys Glu Glu 


Arg 


He 


Glu 


Glu 


Val 


Thr 


Lys 


Lys 






1 7 Ci 






1 7 5 










1 0 ( 1 


Gly 


Asn Glu Ala 


Val Ala Ser 


Arg 


Asp 


Leu 


Ser 


Glu 


Asn 


Asn 


Asp 






i !•: , c 






100 










1 )5 


Gin 


A r g Gin G 1 n 


Leu Gin Ala 


Leu 


Ser 


Glu 


P r o 


Gin 


F re 


Arg 


Le u 






2 00 






205 










2 ] 0 


G 1 r. 


Ala Ala Gly 


Leu Fro His 


Thr 


Glu 


Val 


Frc 


Gin 


Gly 


Lys 


c ; •• 






215 






n 










2' c 


Asn 


V-jj Leu Hy 


A sn 2" c ~ r I " ; s 


Ser 


Gin 


Thr 


1 ro 


Ala 


Fre 


2 e r 


Ser 






' 1 "V s 






2- "v C 






















: : - 













Giu lie Gin Va 1 Val Asn Glu Glu Pre Gin Arq 
2 (.-■■" PAS 



.••.pp f-.ra Leu 



! r- Gin Glu Fro Gly Ara Glu Gin Val Val Glu Asp Arq Pre Val 

-''5 G3 0 * 

Gly Gly Arg Gly Phe Gly Gly Ala Gly Glu Leu Gly Gin Thr Pro 

2^o ."' -so ' 3 do 

Gin Val Gin Ala ALh Leu Sor Val Ser -Un Glu Asn Pro Glu Met 

30 3 -GO 3 Hi 

31 u Gly Pro Glu Ara Asp Gin Leu Val Me Pro Asp Gly Gin Glu 

32 0 -.2 5 

Glu Glu Gin Glu 7Ga Ala Gly Glu Gly Arq Asn Gin Gin Lys Leu 

3 3 c .'GO ' 31!, 

Arq Gly Glu Asp Asp Tyr Asn Met Asp 'Glu Asn Glu Ala Glu Ser 

350 -.55 ;6C 

Glu Thr Asp Lys Gin Ala Ala Leu Ala Gly Asn Asp Arq Asn ILe 

3 (3 5 G'O ' 

Asp Val Phe Asn Val Glu Asp Gin Lys Arq Asp Thr lie Asn leu 

180 UV:> van 

2eu Asp 31n Arg Glu Lys Arg Asn His 7hr Leu 

3 95 ' .11)0 



G110 
Gil 1 
:212 



1 0 1 
3 37 1 
DMA 



'2'13'- H :>mo sapiens 

:400> 101 

ggatgcagaa agectcagtg ttgctcttcc tgg'-ot:gggt ctgcttcctc 50 

ttctacgctg geattgeoct cttcaccagt ggcitoctgc tcacccgttt 100 

qqagctcacc aaccata;jca getgecaaga gcc--cc:aggc cctgggtccc 150 

Lgccat.gggg gagecaaagg aaacctgggg cctcctggat ggcttcocga 200 

tG ttogoggg : tgtgttggt gatgatagar getotyegat ttgacttcgo 2 50 

ooag-acooag cat tcacacg tgectagaga gcctcctgtc tccctacoct 300 

* cct7gccaa actaagctec ttgcagagga tec' qgagat tcagcccoac 350 

•■atgcccagc tctaccgat.c tcaggttgac cctcctacca ccaccatqca 400 

U'-q-o'r-aaq i":c:c3r^a otqqor. oaot gcot -;cct 1 1 ,Gt:3'aG3 i A3 

o : -t.t ' g Tag 'c«' ;;:.'"":Ga'_ ;q aaqacaato* cattaa r'-ia 3 '''' ! 



: .; :\ : :\\ let cca.-i : jl 



....1 J U v. ■_. il '..J CI V tl n 



ice at.gg 



:.i3ccac 



: : a a a a 1. 1 a g 

*: gaag ac rat 

qtaatt a etc 
g ec aa a ccc a 
ggggt 3a gga 
ctccatctoa 
t get act aag 
tat ecaaqqe 
gatga ggega 
gggag ategg 
gcatggcggg 
e-gg aatetc 
cctgacacct 
t act" gggaac 
gctgcagtga 
ggggteeaag 
tgt. tac^act 
g t a act qaag 
-aqcgttatc 



e.cagtggt 3 a 
tgtageca aa 
ccagatag aa 
cact gat g gt 
agaggggaea 
aa aa gaagt a 
a a g 1 1 a g a a t 
ttt gggaaaa 
ataeaagece 
at getcag aa 
gaect tea ag 
at atgatg ac 
aaatgacgaa 
geca t gt gca 
gggta atget 
agtgggcaat 
gtgg actggg 
tattgagc-ag 
geteattcct 
aggeecctqg 
actgtttagc 
c a a g g g ccac 
cagcttcact. 
caacct t age 
at T-ectaaa 



atqqg aegt a 
a a a a t g a c a a 
c a g a t g a t a a 
a at ggatgg g 
at a a gat gga 
t to jc a a g a a 
t gtgaaaaeg 
tegag gaagt 
caataatatg 
ggtgtcecga 
ct aag ja gat 
tacc agtggc 
tgtqatt get 
to gagtcttg 
atat tgga.-tg 
atccccagge 
gcetggttgg 
aagctagata 
accttttatg 
eaaccetgtt 
t. tqqcatgtqt 
eccetteett 
gggag'ggcca 
net taageca 
a-t t aaaatt 



.... ..y-y-y-r, ..^^f^. 



-it ga gag. -at a 
t 1 1 c 1 1 c 1 1 a 
gaat aatga a 
at gat t act a 
tcaeaaeaat 
aggga att gt 
ga a a a t g g ga 
agt at aa gat 
■a a a a a a a a a a 
atggaaat ga 
gat ggat gag 
ettt agaaaa 
tttctt aat a 
tc at a ag-atg 
1 1 at a aag ag 
gagc-gcaga 
ggat agttta 
etteetgett 
tttcaatt at 
ggacatagag 
tag-gat t at 
tggaaaga at 
tcccjtccat 
tcttctctga 
ttgggctcat 
get get t e a a 
e a a c a a a c c c 
aggttgat tt 
a aaaaeacet 



aaa aatatac 
a at t eat g gg 
g a a a t g g c a a 
g ga ga gta t g 
t g a a a a a a a a 
g a t a t a 1 1 1 a 
ggagcaagag 
t getgggaat 
at at tat-a.a g 
a ge at aag at 
cat acreage 
a a g a a act at 
ace aa aggg g 
agttcctgcg 
tetetggtea 
t a tetgeetg 
gecctctact 
tatgctggaa 
aggggetgtg 
gggctgg ctg 
gggcccgtcc 
tagtttt gtt 
t c a t c c t g c t 
c c t a a g c t a e 
"ccacgacac 
t at 'it aaa sq 



a n o 

7 aO 

8 Xi 
8 00 
9 -a a 
a a ) 

1 a :n: 

lav. 

no: 

1 1 a') 

i a ■: 

l.' c a) 

l.a 0 
1 aO 
1 A 0 
n .: 0 
If- C'-t 
1 

100 a 
1(5: a 
1 "00 
1 '-'50 
1-00 

















- a ■ ' ' - 


' ■ a a c a t a a j 


L ■ ''''' '' '' 




< _ L . 


: ;* 




ratagcaaca 


c t a g t a a 


t gttaac'aa 


. ' C 5: !"> 


e;aaoactta 


taact tcacc 


a c t a t g a t a a 


tct caaaaga 


L'CcaaijC'U': 


; : 1 0 a 


.\'a'.ac 4 .ct t 


t g t a c q c t g g 


ggactgccce 


taatggcat * 


agg tact get 


.:i a'! 


qoct actggg 


cat tqgegt ' 


ggg jgea gat 


gaqqct accc 


cccgt atccq 


' ^ (T i 


gg t cc t a. 3 tc 


tct gggge at 


ecatg at a at 


a:ctC3 3grt 


gta gc aggg a 


'"' '"■ i: , ."■ 


tqgctgctt.e 


agggct rgag 


ctg at gctct 


3 3a agect at 


aaca 3tg atg 




q t q i a 3 q a t q 


q g — j g g a g r 


t a z a agq a :■: 


a 3 g act gtc c 


tcactccatt 


_"; < ij 






a a 3 atgactt 


gqatt atqta 


■a tccct c a a a 


.'. '1 1 1 '. 1 


t c t j c a a a c a 


cat gca gg a g 


g a j 1 1 acq gg 


ace ggt tag a 


gagga ac aa a 


'1 "' ' 1 


tct aagggte 


ccctqaatgt 


ggctgettat 


ca gttg gqga 


gtgtctactc 




a g a ': g c t a t q 


gtcaca a a ac 


t ..:a acctgtt 


ggccttccca 


cttctgatgt 


tta 


tgcat gaqaa 


gagcatcagc 


ctt gtgtt ac 


tgattctgtt 


t ctgc agagc 


; ■ i ■ q a 


tt actt ;tcc 


t aaatctget 


tgctgctggg 


at accc gtca 


acacccctg 3 


i,sq 


tc-ttttact 


gtga aatq qo 


ag 3 aa gt at a 


ggcttggg ac 


a teat gg a: a 


0 0 


cac agacctt 


ct a atccaca 


gga aaccaqa 


at gtcttt ac 


agcaatccat 


.'; C a ! 1 


tgg ; atgcag 


cattcgtqg 3 


att accagag 


g gt aa t ggct 


ectgt ictt g 


. .' ^ " ! '' 


ga tqcat get 


t tqctagtgq 


gagccaacac 


ctttgcctcc 


cacctcctct 


."■ !-: it 


ttgcagt agg 


ttgcccactg 


ctcatgctct 


gg act t teat 


gtgtgagaat 


'J M ' ] 


caagggetge 


ggaagagaca 


gcagaacC'Ca 


gggaa tga ag 


ctg.aitgcc.ig 


^ ' 1 1 f i 


a gtcagaccc 


gaggaaga aq 


aggagecact 


gatggagatg 


aggct aeggg 


- 11 ig -a 


at gegect ca 


gcacttctat 


gcagcactgc 


tgcagctggg 


cctcaagtac 


.': HaVO 


ctctttatcc 


t.tggtattca 


gattctggee 


tgtgccttga 


aagcctccat 


• 1 0 0 


ccttcgeagg 


ca tct cat gq 


tctggaaagt 


gt* tgcccct 


aagttcatat 


■1 1 -1 0 


t t qaq qct at 


ggqetteatt 


qt gagcagcg 


tgggactt. at 


cctgggcata 


; ■ 0 0 


q c t t t ga t a a 


tgagaataga 


tqqtgctgt g 


age tec tgg t 


t caggcagc t 


• ' c a 


ati-tcacc 


;aara f ia'i : j t 


agcr'taqtct 


gtgattacta 


acacttggct 


j ..• c 0 


,: ? 


c-cgaaaaa ^a 


a-a.:' aacatg 


ac at at a:' a a 


gt act gga t g 


y, r q 


: * ca a 


-.-a c c:c 


ca' -.ctotta 


' t a * ' 


a 'caaaag.. a 
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' Mct.tt] jqv.j'KM'jaq qtgggagqat tqettqgtee ~aggagttoa 3600 

: ri''i\r';C''t. qtqqaaeHa aeaapaceoc atctetasta '.ttaaaaaa^ 3*500 
j ; L :0a a t a a a a t a a t . i a t a t 5 6 7 1 

no-- 102 

2 11- 100 9 
212 - FRT 

2 H Honi' ' surG <=ns 
4 00> 102 

Met Gin I.vs A] a ;>er Val Lea Leu Phc Leu Ala Trp Val Cys ?ho 

: 5 i o 10 

L»u Oho Tyr Ala GLy lie Ala Leu Phe Thr Sor Gly Phe Leu Leu 

0 0 0 0 -"' 0 

Thr Arn leu G!u L"a Thr Asn His Ser Ser Cys Gin Glu Pro Pre 

<0 4 0 ' 4 0 

Gly ire Gly Ser Leu Pro Trp Gly Ser Gin Gly Lys Fro Gly Ala 

00 0 0 0 0 

Cys Trp Met Ala Oer Arg Phe Ser Arg Val Val Leu Val Leu He 



Asp Ala Leu Arg Ptie Asp Phe Ala Gin Pro Gin His Ser His Val 

:a 0 0 0 0 

Pr- Arg Glu Pro Pro Val Ser Leu Pro Phe Leu Gly Lys Leu Ser 

'.'0 100 100 

>r Leu Gin Arq He Leu Glu He Gin Pro His His Ala Arg Leu 

1:0 110 100 

Tyr Arq Ser Gin Val Asp Pro Pro Thr Thr Thr Met Gin Arg Leu 

120 ' 1 3 0 130 

Lys Ala Leu Thr Thr Gly Ser Leu Pro Thr Phe lie Asp Ala Gly 

140 ' 140 100 

."<-r Asn lh,e Ala Ser His Ala He Val Glu Asp Asn Leu lie leys 

1 0 0 1 0 ill 1 0 0 

T:. Leu Thr Ser Ala Gly Arg Arg Val Vai Phe Met Gly Asp Asp 

HO " 175 180 

H.: Trr Lys Asp leu • :/■ Pr- Gly Ala Phe Fo- Lys Ala Phe Fh» 

1 H 1 H TO c 



Ala His ! ho Lei 



Cys Gly His Lys 
; : 4 n 



Frr His His Fro Glu Mot Ala Ly ; Lys Leu Ser Gin Mot 

S A c . : . > -» r, ;- 

■ - 1 ._ ■ . . _^ 

'-In lie Gin Gly Leu Val Glu As i Leu Glu Asn Asp Thr 

LGO .•„'. ;:70 

Leu Val Val Ala Gly Asp His Gly \.\>.t, Thr Thr Asn Gly Asp 

G7L ' n ' ;' ■ s 5 

Gly Gly Asp Ger Glu Leu Glu Val G>t Ala Ala Leu Fhe Leu 

L'Qp Vie 



Fro Thr Ala Val Phe Fro Ser Th r Fro Pro Glu Glu Fro 



0 S 



1 



'al lie Fro 'Gin Val Ser Leu Val F'ro Thr Leu Ala Leu Leu 



Gly Leu Fro Me Pro Phe Gly Asn I 1 Gly Glu Val Met: Ala 
hl ' ;•:.)■, 



,ea Phe Ser Gly Gly Glu Asp 
G-.O 



•to His Ser Ser Ala 
"■; i) 



Ala Gin Ala Ger Ala Leu His Leu Asr, Ala Gin Gin Val 



Fhe Leu His 'For Tyr Ser Ala Ala Thr Gin Asp Leu Gin Ala 
o-O "' F- 1 ■ 31 (J 



Glu L»u His iGn Leu Gin Asn lou Fhe Ser Lys Ala Ser Aia 



1 ( > 0 



4 i : h 



Tyr Gin Trp Leu Leu Gin Ser Pro Lys Gly Ala Glu Ala Th; 



1 1 0 



4L 



Val []e Ala Glu Leu Gin Gin Phe Leu Arg Gly Ala 



■1 3 0 



Ala Met ryp I 1 e Glu Ser Trp Ala Are. Phe Ser Leu Val 



1 1 0 



44 3 



4 3 0 



>.-xy i!:r hi* oeu 

.1 r r 



Ala Ala Ser Cys Phe He Cys 



4 6f 



?r (An Trp Ala lie Ser Fro Giy Fhe Fro Phe Cys 
4 ' 3 47 c 4& n 



Lou Ihr Fr'. Val Ala Trr. '11 v 



4 ^ " 



Go Ala Val Ala Ala 



?r Ser l-h-* Leu Pro Fhe 



hp Lys Ala Trp Ala Gly Trp Gly Ser Lys A.rq F re- Leu A 



i 1 a 

SO 



Thr I."u Fho Fro lie- Pro Gly Pro Val L»u Leu Leu Leu Leu Fhe 

5H 500 5 05 

Aoq Leu Ala Val Phe Phe .Ser Asp Ser P!v? Val Val Ala Glu A!:-. 

5 60 * 5 65 5 '1 

A.!c; A! a Thr Prr Fhe Leu Leu Gly Ser Phe He Leu Leu Leu Va 1 

Mil o-eo 

Val Gin I.o U His Trp Glu Gly Gin Leu Le j Pro Pro Lys Leu Lou 

5 )0 6Q5 eOO 

Thr net Fro Aro Leu .^ly Thr Ser Ala Thr Thr Asn Pro Fro Arq 

•5 us .Vrl nil 

His Aon r;iy Ala lyr Ala Leu Arq Leu Glv He Glv Leu Leu L^u 



Gys Thr Arq L°u A... 3 Gly Lou Phe His Aru Gys Pro Glu Glu 



Fro Val 



'ys His :-a.t Ser Pro Trp Leu Ser Pro Leu Ala Ser l-V 
600 f.b', i.'.. 



Oal Gly Gly Arq A. a Lys Asn Leu Trp Tyr Gly Ala Cys Val Ala 
66 0 6 7 0 t* 7 5 



Ala Leu Val Ala Leu Leu A^la Ala Val Arq Leu Trp Leu Arg 



b-e) 



6FG 



U *U 



Tyr Gly Asn Leu Lys Ser Pro Glu Pro Pro Met Leu Phe Val Arg 



/ 0(1 



7 0: 



Trp Gly Leu Pro Leu Met Ala Leu Gly Thr Ala Ala Tyr Trp Ala 



' 1 0 



Ser Gly AJ a Asp Glu Ala Pro Pi o Arq Leu Arg Val Leu 

705 710 ' 7 35 



Val for Gly Ala Ser Met Val Lou Pre Arq Ala Val Ala Gly L- 



'1 0 



1 0 



Ser •". 1 y Lou Ala Leu Lou Leu Trj Lys Pro- Val Thr Val 



;? V Ala Glv Ala 



Arq Thr 



:qo 



■: Lou Glu Arg Tar Lys Per Gin GLy Pro Leu Thr Va 1 Ala Ala 

5 1:- 3 P (i A : L> 

" -A. Lei: Gly Ser Val Tyr Ser Ala A.i <t Met Val Thr Aia An: 
3 3- 1 3'A. 

:i Fou Leu Ala Pno Fro Leu Leu Leu Leu His Ala Glu Arg lie 

54 - > 3!;d ' -An 

•i Leu Val Phe Le j Leu Leu Fhe Leu 31 n fer Fhe Leu Leu :,••>•) 



OAs Leu Leu Ala Al i Gly I In Ac Va ] ri.i Thr Fro Gly Pre Phe 

3 3 p ( : ' 3 .-: 1 , 

'Air Val Pro Trp Glu Ala Val Ser Ala Tip Ala Leu Met Al a Thr 

3 v ) 3 r,r ? , , 

Gin Thr Phe Tyr Ser Thr Gly His Gin Pre Val Phe Pro Ala H" 

90 u 9: i! 915 

Hi.--- Trp His Ala A 1 . ; Phe Val Ay Phe Pi.. Glu Gly His Gly Per 

Am 9 ye i e , 

r y:-' Thr Tip Leu Pro Ala Leu Leu Val Gly Ala Asn Thr Phe A. i 

090 AG ■).;;, 

Oei His Leu Leu Phi- Ala Val Gly Cys Fr--> Leu Leu Leu Leu Trp 

95" A A 

Pre Phe Lou Cys ePLu Per Gin Gly Lou Ar : Lys Arq Gin Gin Pro 

'lb 1 . 97 e ,;<, 

Pre Gly Asn Glu Aia Asp Ala Arq Val Ai 3 Fro Glu Glu Glu iii 
350 OEA. 

Glu Fro Leu Met: GA..U Met Arg Leu Arq Asp Ala Fro Gin His Phe 

AA5 " 1 00 P> AHA 

Tyr Ala Ala heu Lou Gin Leu Gly Leu Lys Tyr Leu Phe lie Leu 

1010 1015 ' 1 (") A 1 1 

PAy lie Ar, Ilo Lou Aia Cys Ala L<=u Ala Aia Ser Lie Leu A to 

AAA-. ~ AAA) 1CA5 

Are His Lou o t Val Trp Lys Val Fh<= Ala Fro Lys Phe lie Fhe 

i'?40 1015 * 1050 

r Au Ala '.'al Ay Fhe !A Val Per Per Val Gly Lou Leu Leu Gly 



t qt'cuct qoo qccgctgctq c t; gat t g at cc tagagqcgcc ttaagaaccn 50 

•ic.igtt.-'.-ct gtgtctctqg tggtttqcat aaacctqcaa acatcacrct. 100 

< 't t a t ac a * ■.- aca t aaa >a a'nT.crta'-a atgqactcca ccauaqaatc 1 OO 

rtcaaqqaat I laaqUa-.'t t aaa<-tcitqc aqtatttcat: cacaaattuq 200 

a.-'.'acaaaaj qt.qgcaotga ct.icagatga gaactccatt tctijtt :jl cc 0 0 

tqacaqctca agagaaat.qq aaqaaaaatc cagaaaacac tcctglttoa 010 

'•'■qcaacaaa taatactccaa tctgaagtat aacqtgtctg tgttgaatac 3.00 

r.aaatcaaac agaacgtgq;t accagtgtgt gaccaacaaa acgctggtgc 4!):) 

t cacctguct ggagccgaac; acfattt act gcgtaaacgt ggagt: a at t c ago 

:taccaggcjc cocci c.-jc.cq tqctcaqcrt tctqaqaaqc agtatgocag 000) 

-aOt taaa-i qat.caatcat aaaaqttcaa ggotaaaaOc atcttctaga 000 

atgttttqjcc catatctatt accgtgt ttc ttttttetgt gatgggetat (0)0 

tccaatctacc gatatatcca cgttggcaaa gaqaaacacc cagcaaattt 6 .SO 

gattttgatt tatggaaatg aatttgacaa aagattcttt gtgcctgctg 000 

aaaaaatcqt gattaacttt atcaccctca atatctcgga tgattctaaa "? 0 0 

atttctcatc aggatatgag Ittactggga aaaageagtg atgtatccag 800 

cctt aatcaat cctcagccca acgggaacct gaggccccct caggaggaag 800 

aqgaggtgaa acatttaggg t.atgcttcgc atttgatgga aattttttqt 900 

aactct gaao aaaacaaqga agataattc' ctcacccagc aagagtccct 900 

''ancaaaaaa atarcccfy'i ataaaa-aaf aa'taaatat gaatataatq 1000 

Oaaaaaaaa- t. ga -a 1 1 : gt a.aqaqgaatg aagagcagga gctcagtttq 1000 
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t-qaaagaagt 
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1 1 a t c a g t. g t 
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a t t ta 


ttttctatat 


tctc.it a g •-•a 1600 


cat-atqat 


t agate.. 


tga at 


gta 


ggt at 


at t aacaatq 
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t ctggagtec 


iggqgat 


aqa c>. 
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gt t at 


-at. qcagagaa 
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:aaact a 


aqt g.. 


aq-i 
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,1 G 
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Val Va! Leu Thr 
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Lys T • 

r 
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A r 


A a n 


Pr r Glu Asp 
5 5 


I.eu Pre Val Se: 
eO 


Met Gin Gin 


lie Tt 
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r Ser 


Asr 


Leu 


Lys Tyr Asn 
7 0 


Val Ser Va! L.-a 


Asn Thr Lys 


Ser A:- 

r- 


n A r q 
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Tht 


Trp 


Ser Gin Cys 
8 0 


Val. Thr Asn Has 
a J 


Thr Lou Val 


Leu Th 


r Tap 


Leo 


Gl u 


Pra Asn Thr 


Leu Tyr Cys Val 
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Hi a Va! Glu 


£>r rh 
1 1 


1) 


Pr 
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I v-. I. rr J> r, s 
I 1 0 


Arq A! a G! n Pr t 


Ger Glu Lys 
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Thr 
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Gin Ser Ser Glu 
1 3 0 


! ha- Lys Ala 


1 4 

T t . ■ - t V, 

i J 
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V. 1 - " 


Tyr Vii Lea 

i 4 .0 

1 ■ r 


Fro He Ser lie 



lie Val I!'-' Asri Fhe 1 1 •"' Thr Lou Asp. lie Per Asc A.so Ser 



II" Per His G3r. Asp tf<-t Per Feu L"u Gly Fys Per Per Asp Va] 



ser Ser I,i?u Asn Asp Pi e Gin Fro Per Gly Asn Feu Arcj Fro Pre 



Un Glu G!u GIu GO; Val Lys His Feu Gly Tyr Ala Ser His Feu 



Met Glu He she Oys Asp. Ser Glu Glu Asn Thr Glu Gly Thr Per 

0 60 OGo 0 Ol 

Feu Thr Gin Gin Glu Per Feu Ser Arq Thr lie Fro Pro Asp 

P7 C . 2 80 Pwp 



Thr Val lie Glu Tyr Glu 



Tyr Asp Val Ara Thr Thr 

7 u r , 



/\sp 



Fro Glu Glu Gin Glu Feu S^i Feu Cor; Glu Glu Val 



Jhr Gin Ory Thr Feu Feu Glu IOr Gin Ala 



Feu Ala Val Feu 
3 30 



'Jly Pro Gin Thr Feu Gin Tyr Ser Tyr Thr Pro Gin Feu Gin Asp 
I- 3 5 3 4 0 3 \ •:■ 

Feu Asp Fro Feu Ala Gin Glu His Thr Asp Ser Glu Glu Gly Pro 



Glu Glu Glu Fro Per Thr Thr Lou Val Asp Trp Asp Pro Gin Thr 



Gly Arq Leu Oys I .. e Fro Ser Feu Ser Ser Fhe Asp Gin Asp Ser 
3H0 ?ss 3->o 



Glu Gly rys Giu Fro Ser Glu Gy Asp Gly Feu Gly Glu Glu Gly 



.<eu Leu O^r Aru Leu Tyr 
4 '. 0 
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Glu Fr Al 
4 ". 



r r i\ s r 



4 0 3 

Pro Fro, 



Art ifici- 
1-21 

Synthetic 



■- !■:• gctqc' jtt iictcd y .j 21 

212 1],; 

2:1 IS 

.2. DMA 

." 1 Art i f i - ; a 1 

Artificial 2 eque n c e 
..21 1-18 

. Sent hot i c const rurt . 

.; i:,' ]0 h 

gt'}i:ca gqactttci 18 

.1-2 1 1''' 
211: 18 
UNA 

. 'A 

..'A Artificial Sequence 
..2.2 1-18 

2: c Synthetic construct, 
lit it;, i ;)v 

■•.■!' i-gc s-'jqc d qctittgc; 18 
. :<';• :oh 

. . . - i- J 

. i. o DUA 

.A2o Artificial 

221 C 

.2 A Artificial Sequence 
2222'' Synthetic conptruct . 
•iUOo 12 8 

otc-'t'cogao" fctctgtuct cotoc /.b 

2 10-' 129 

111. tl 

2 AO' SNA 

1 ' • Artificial 















• 0 2 • ■ :. 


<"- r a e ocr.e' : ' 










: } a : : a a c -. a 




a : a a g a t : ; t 


♦ : ace- iaa 


c*: a a -.a : :ai 
















• 1: 1 0 ■- 1 1 0 












<?.\\^ 1114 












• 212> OH A 












<oi:^ Home 


s a p ions 










•MOO • 1 1 0 












e jga egogtg 


ggc aqgacqcq 


? qqqcqaacg 


(-at gqgtotc 


tgcgqggaga 
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a^a.geeta 


eqtotgccat 


agggot egg :: 


t tan Mjct 


qaaaac at cc 


1 : : 0 


act get aact 


qtog ^::a,:ca 


ec at gat act 


a oe eg t g a a a 


c a ccccgcaq 


i ■" a 


lotectggag 


ggoccagatc 


at agggggce 


aegaggt ga a 


coccaoactco 


2 0 '1 


aggecct aca 


tgg aatccgt 


gcqcttogqg 


gqecaacat ■■ 


ac tqeggagg 


eta 


:tt act qatq 


oga go acgct 


aggtggtct a 


qaeaaeeaae 


t 3 ct to age-c- 


i a i 


icagaga cot 


cogca at ggc 


at ggtgatgc 


t gggcgeeaa 


og tc-t aagt 
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c aac a aag aa 


aqtqttt gqc 
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t: a a oo a agea 


■I 1 


::::qa:: a c 


c a coco a t a a 


acoaageoaa 


aqaaa tot qo 


at aetg aage 


-1 2 1 


tgaacggct c 


a aetgt aatg 


ggcect goag 


t gg ggct get 


gaggotgaca 


2 2 ■) 


gggaga aggq 


coaggocooc 


coacagegggg 


aca agqtgcc 


qggtgqotgq 
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g t q t a t g a c t 


t tqaggago*; 


gcegcctgga 


etaatggagg 
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ccaaggtccg 


agtg :tggac 


ccggacgtct 


aca aca get c 


otagaaggg^ 


6 2 2 


oacct g acac 


tt a coat get 


etgcacccgc 


agt ggggaca 


gcoacagacg 
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gggctt at go 


tcgqccgact 


ccggagggcc 


cctggtgtgc 


aggaaceggg 


7 50 


cte,-icggcct 


cat ttccttc 


tegggcetet 


qqtqeqqc ga 


aiaa.:aaqaca 


8 00 


cccgaogta* 


aoacgea gq- 


utccgcct tt 


at qq-ot qga 


t ie t qqqaoqt 


h gq 


q g 1 1 c g g c r ; a 
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Met Gly Leu Gly Leu Arg Gly Trp Gly Aia Fr- I.ou Leu Thr Vai 

1 5 10 15 

Ala Thr Ala Leu Met Leu Pro Val Lys Fro Pre Ala Gly Sr-s Tip 

.10 2 0 '{0 

Gly Ala Gin Lie I .'_•? Gly Gly His Glu V-i i Thr Pro Hi 5 S<?r Aru 

3 0 1 0 4 

Pro Tyr Met Ala Ser Vai Arg Phe Gly Oly Gin His His Cys Gly 

00) 0 0 ' bO 

Gly Phe Leu Leu Ar j Ala Arg Trp Val Val Ser Ala Ala His Gys 

>G:> 7 0 7 0 

Phe Ser His Arg Asp Leu Arg Thr Gly Leu Val Val Leu Gly Ala 



Hi? Val Leu Ser Thr Ala Glu Pro Thr Gin Gin Val Phe Gly lie 

a 0 ] 0 ( 1 1 0 0 

Asp Ala Leu Thr Thr His Pro Asp Tyr His Pro Met Thr His Ala 

110 11!; 10 0 

Asr Asp lie Cys Leu Leu Arg Lou Asn Gly Ser Ala Val Leu Gly 

120 1 30 1 30 

Frc Ala Val Gly Leu Leu Arg Leu Fro lly Arg Arg Ala Aru Pro 

14 0 14 0 100 

Pro Thr Ala Gly Thr Arg Cys Arg Val Ala Gly Trp Gly Phe Val 

100 100 ' 1 .05 

Ser Asp Phe Glu Glu Leu Pro Pro Gly Leu Met Glu Ala Lys 00ai 
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Arc Val Leu Asp Pro Asp Val Gys Asn Ser Ser Trp Lys Gly His 
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"cgccqf ccf 
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t g t. c a a c g c a 


cggcacctgg 


ac ttggct tc 


cctcaaqtct 


a t c c g a a a g t 


3 00 


1 1 g c a g c a a a 


gat cat t gaa 


gagg aaaag c 


g aqt ggacat 


t c! aat caae 


3 c (j 


aacgc g ggtg 


tgatgcggt 3 


cccc cact qg 


a -tea-.: cga gg 


a 0 >g g c t t c a a 


a 0J 


gatcgcagtt t 


ggcgttaaoe 


.icctgggtca 


ctt tctcttg 


a c a a a c 1 1 g e 


S t '1 


tgctggacaa 


q c t g a a .3 g c c 


tcaqcrcct: 


3 g 3 a t c a t 


c a acct ct eg 


600 


tccct 3 gccc 


atgt t act g 3 


gcac a t ag ac 


tt'gacgact 


t '3 a act gg ca 


6 0') 


gacgagga ag 


tat a a dace a 


.ia gee :jcc t a 


■at gc -agagc 


aagct e geca 


7 'ig 


tcgtcctctt 


caccaaggag 


ctgageegge 


gg ;t gcaagg 


ctctggtgtg 


7 0a 


actqtcaa eg 


c c c t g c a c c c 


cggcgtggcc 


ag gacagagc 


tgggcagaca 


6 0)0 


cacgggcacc 


cat ggc t <~c a 


i-ct tctec ag 


c a eca cactc 


gggee ea t ct 


8 0 a 


t ctggotg ct 


ggt caagag c 


cc cgagctgg 


gee cagee 


c agea cat ac 


9 3 a 


ctggccgt 3 j 


egg 1 ggaact 


gg egg a: gt t 


t acjgaaagt 


1 egatge 


a 0 0 


i a ctcaaacj j 


aag gccccgg 


cc ;ce gaggc 


T O^OO^gag 


g agutggece 


1 >)0 0 


ggaggotttg 


ggctgaaagt 


gcccgcct gg 


tggcettaga 


ggctc cctct 


1 0.00 


qtgagg gage 


aqecoct ccc 


cagataac at 


c t ggagcaga 


1 1 tqaaaacc 


1 1 0 13 


aggatggcge 


etc cagaccg 


agga cagctg 


tccgccacgc 


ccgcagct tc 


1: 00 


ct ggcactac 


ctg aqccqqg 


agacccagga 


ctgocggccg 


co a t geccqe 


10 c 0 


aqtaqqtt ct 


agggggegqt 


gctggccqca 


gtggactggc 


otgcaggtga 


10 00 


qcactgccee 


gggctctgge 


tggttccgtc 


tgctctgctg 


ceancagggq 


130 0 


agaggggcca 


t ct-jatget t 


cccct qggaa 


tctaaaetgg 


gaa t ggcega 


1 30 0 


agagnaaaag 


gctctatcea 


ct tgeacaec 


a cat ~aqaaa 


aqcc jyccaqt 


1 3 0 0 


acectgtcagg 


'lagggtt 


■ -. 'igtact c c a 


t q a a g a 0 c a t 


aggcaaa' ta 


. ; i J 0' 


t ctgacactt 


ggtgaat t "t 


* cagt. cC'.-tc 


* ggc -a cat t a 


tgc^tgcatg 


" c, 0 0. 


atcct ct ::' g 


occct tget t- 


t -ttc ag^ag 


tgaaatgetc 


a g a -j t a a - - 1 a 


: ^SC' 


* - ~ ,~ ~ , . ^ 


* c^ -;t a 


:- ac iCc-M 3 


■ct gt t at c* a 


;.ctat :a--at 


" 0; 0' r, 








103 







;LauGsoa ddC"L.i:3a;ic 



gctcattt 180b 

JIG:- 116 
:.:!]:• 3?1 
G:12;- PF.T 

'1.13> Home, saoiens 



•:.00> 116 

Met Sei" Ara Tvr Leu Lou Fro l.cu Ser 



10 



Leu (.;!•■ 



Thr Val Ala 
1 0 



Gly Ala Ala Val Leu Leu Lys Asp Tyr Val Thr Cly Gly Ala Gys 



Fro S<?r Lys Ala Thr He Pro Gly Lys Thr Val lie 



•10 



Val Thr Gly 
4 



Ala Asr. Thr Gly He Gly Lys Gin Thr Ala Leu Glu 



Leu Ala Ara 

6 0 



Arg Gly Gly Asn He He Leu Ala Gys Arg Asp Met 



Glu Lys Gys- 



Glu Ala Ala Ala Lys Asp He Ara Gly Glu Thr L<~-k Asn His Hi: 
80' ' 8 0 9' 



Val Asn Ala Arg His i°u Asp; Leu Ala S c 't Leu Lys Ger He Ar 
9 0 ^ 100 ' 10 



Giu Phe Ala Ala Lys lie He Glu Glu Glu Glu Arq 



1 1 0 



n 



Val Asp 1 1 1; 

1 2 0 



Leu He Asn Asr, Ala Gly Val Met Ara '0','; Pro His Trp Thr Thr 
125 ' " Tel ' H c 



Glu Asp Gly Phe Glu Met Gin Phe Gly Val Asn His 



14 0 



1< 



Leu Gly His 
150 



Phe Leu Leu Thr Asn Leu Leu Leu Asp Lys Leu Lys Ala Ser Ala 



1 5 r 



1 65 



S e r Arg He II' 

1 7 f 



Lou for IGr Leu A! a 
i ' ■ 0 



Val Ala Gly 
1 b i 1 



He Asp Flu 



•p Leu Asn Trp :.;) r: Thr 



1 9 



'hr Lys Ala Ala Tyr r ys Gin f-r Ly: 



I i e 0"a 1 



Leu Phe 
210 



Thr Lys '01 u 



VH 



lie Phe Trp Lou Leu Val Lys Ser Pr ^ (Hu Leu Ala Ala Gin 



Ser Thr Tvr Leu Ala Val Ala Glu Glu Leu Ala Asp Val Per 0 1 ',' 

275 280 ' 2-1 

Ly? Tyr Fhe Asp Gly Leu Lys Gin Lys Ala Pro Ala Pro Glu Ala 

3?0 2 05 "AG? 

Glu Asp Glu Glu '/al Ala Arg Arq Leu Trp Ala Glu Ser Ala Arq 
.S 0 5 2GC : It- 
Leu Val Gly Leu Glu Ala Pro Ser Val Arg 'Jlu Gin Pro Leu Pro 

2 2 0 325 310 

Arq 



21 0> 


117 


21 1 o 


224 


21 12- 


DNA 


21 G - 


Homo 



; apieni: 
2.;00> 117 

•ia.ic:ttcg;g agcgcPggca tgtggtcctg g ggcq aagot ggqggqqctg 20 

ctggoqgtgc tggcgotcgg gacaggagac ceagaaaggg ctgcggatcg 100 

gggogaoaog ttotcqgcgc tgaecagcgt ggcgeg;:g::o otggegcccg 150 

agcgooggct gctggggctg ctgaggoggl aootgcgcgg ggaggaggcg 200 

cggctgcggg acctgactag attctacgac aaqqt acttt otttgcutga 250 

ggattoaaoa acocctgtgg ctaac:ct:t gcttgcatot actotoatca 302 

aacgertgca gtctgactgg aggaatgtqg taeat.agtct ggaggccaut 'ibC 

gagaacatce gagctctgaa ggatggotat gagaaggtgg agcaagacc: 400 

tccugccttt gagqaccttg agggacioagc aaqqaccctg atgcggctgc 4 50 

aggacgtqta catqctcaat gtaaaaggcc tggcccoagg t. atctttcaq 500 

agagtcactu gctctqccat caotgacctq taoaacucca aacagctctt 5:0 

ttctctcaca jgcsqataact aettccaaq* iqauaaautq qcctatgaca f 00 





gai ..-act t a .j 


cctt! ;a* ta 


t 1. 1 acg gga : 


aga at, : gi t r 




-3- :: ' 


caacctct a" 


a ggaa ga 1 1 a 


■ r-ar at aca 


cceaa.e,^ 


r t ' ■ 


a a g a g ; _-. 1 g g 


ccagg a a t. a t 


attgaaatat 


aaa^ggctct 


t g gcagaaag 




cccaccac 


gtggtagcta 


a g g a t g t a a t 


ecaaag gece 


a at at at: a aca 


a 3 o 


a act gca gac 


cjgagacaac 


t acgagagga 


t atgta aqac 


eatggat t ca 


a o 


a 3 g c c c a a t a 


t ataaaaaat 


aaatagecta 


t act gt teat 


a t 3 ag nee a a 


I gan 


ttcaaacgca 


t a a a t g a t g c 


t ca 3 q o a c a t 


aeggaaggag 


gtcatccacc 


1 ■ ') 5 3 


tggagccata 


■aatt gctcte 


t j.;:at gact 


t ■ eg tea gtga 


at a a g a ggct 


110! 


rag a 3aatt 3 


gags 3 attgc 


a g a a a c a t g g 


ct: ac ag a -gat 


■aagt g gtaggc 


1 i a ■ 


a tea ggg gag 


a age ag 1 1 at: 


a ag t gg agt 3 


ccgcatcagc 


a a a ag t gect 


l goo 


ggctga 3gga 


a a a t g 1 1 g a c 


ac 3 3 3a atg g 


t gaaact :aa 


aaaaagaa*:t 


l a o ■ i 


gctgccctca 


c aggcett ga 


tgf--~ ^gacct 


caact at gca g 


a gt at ct gca 


i gj ) 


ggtggtgaaa 


1 atggcstcg 


g 3 g g a a aca a 


tgagcctcaa 


ttt gacaatg 


1 3 0 g 


ctacgtcacc 


a age ag ac ac 


a t c t ac aga a 


tgaagt aagg 


a a ac ag agt t 


i ■; o= > 


3 a a aeattt a 


t gat a 1 ; 3 tat 


■ga ga' cagt g 


a aag at gga a 


ia gc aa a aga 


1 ! r 1 


attcatctat 


gaca ace tea 


gcgt gectgt 


agt t a gga a r 


geageactge 


l'a; i 


ttt ggt ggaa 


catga a a agg 


agtgqtgaag 


agga aagtga 


a 3 aaatt aat 


1 ':■ !3 1 1 


getgjgetgtc 


ctgte atggt 


gggagataag 


tgggtggcca 


aca agtg ga t 


1 tgi- 


acatgagtat 


ggac ag gaa t 


t acgcagacc 


ct gcagctcc 


ag acctgaag 


1 6 50 


actgaactga 


tggcagagag 


aagctggtgg 


agtcctgtgg 


cttac cagag 


1 7 0 0 


,3agccaggag 


ccaaaa gctg 


ggg tag gaga 


ggaga a a gca 


gag a.agcct c 


1 7CM 


ctgga agaag 


gccttgtcag 


ctttgtctgt 


gecteg caaa 


t cagaggcaa 


18 013 


gggagaggtt 


gt taccaggg 


g acactgaga 


atgt acattt 


gatctgcccc 


1 8 53 


agecaaggaa 


gtcagagtag 


g atgcacaat 


at: a a. a gga rig 


ggggagt gga 


1 '■' 0 3) 


ggect gagag 


ggaagtttct 


g gaga t c a g a 


taatctatgt 


tgggaacagg 


1 9 c .n 


aca t c t a a a c 


a g t c t c a g g t 


tcaataagtg 


agtctt tten 


a a c 1 1 1 g a a c 


gga 'a 


cttaaccaca 


ag';acca<aja 


agtggcaata 


a gga caact a 


aag q a g g g a c 


a 0 ■' 


"aacct aact 


a-ca.aa.- 


taaga t * t a 


t .raat ac 


cttctiataa 




acta" ; .-a 


:a at. a* a- 


a c c v - ; a 


.. ; . : a *: a a a 


itjat a cat a a 


2V ■ 















t :--it - - s t -,t ,:,:a'iat*t;tt t - • a a a 1 1 ■ ;a a 3 ao a a ct t - .-.tv.;:'.':': .-AST 

t.;t jtgdtjg Ttttttaacj sa g t c.j 1 1 aa aaatgtttat aaateaaaa 2.241' 

•"210'-' 118 
■ 211 5 4 4 
<212'> FRT 

••' 2 13 •• He rr, o sapiens 
•'4 0C> 118 

Met Gly Pro Gly Ala Arg Leu Ala Ala L-u Leu Ala Val Leu Ala 

1 b :0 lb 

Leu Gly Thr Gly Asp Pro Glu Arg Ala Ala Ala Arg Gly Asp Thr 

2 : .5 3 0 

Ehe Ser Ala Leu Thr Sor Val Ala Arc; Ala Leu Ala Pro Glu Arg 

4 0 4 2 

Arg Leu Leu Gly L"ii Leu Arg Arg Tyr Lou Arg Gly Glu Glu Ala 

Arg Leu Arg Asp L>-u Thr Arg Phe Tyr Asp Lys Val Leu ,'Jer L-2U 

i,h ih ib 

His Giu Asp Ser Tar Thr Pro Val Ala Aon Pro Leu Leu Ala Phe 

>■. i 2 ;<2) 

Thr L<=ui lie Lys Ar i Leu Gin Ser Asp r rp Arg Asn Val Val H i s 

piO la- 
ser Leu Glu Ala Ser Glu Asn He Arg Ala Leu Lys Asp Gly Tyr 

lib ' ' 110 

Glu Lys Val Glu G 1 ; . Asp Leu Pro Ala Ph- Glu Asp Leu Glu Giy 

12 2' 130 " 135 

Ala Ala Arg Ala Leu Met Arg Leu Gin Asp Val Tyr Met Leu Asn 

14":' 1 4 b ' 1 5 0 

Val Lys Gly Leu Ala Arg Gly Val Phe G 1 r. Arg Val Thr Gly Ser 

He ' HO ' " lb 5 

Ala lie Thr Asp Leu Tyr Ser Pro Lys Arq Leu Phe Ser Leu Thr 

ll'O ' l".'b 180 

Gly Asp Asp Gys Phe Gin Val Gly Lys Val Ala Tyr Asp Met Gly 

UP " ' ] ar; ' ' p^ 

Asp Tyr Tyr His AH He Pro Trc Leu OLln Glu Ala Val Ser Leu 

2(0 .V3 ;-;ir 

Phe Arg Gly Ser Tyr Giy Giu Trp Lys Thr Giu Asp Glu Ala Ser 

21b ' 2 2 0 ' 22 2 

; <-u Glu Asp Ala Leu Asp His la-u Ala ll.e Ala Tyr Fhe An Ala 



Tyr Ser Fro Asp As:i Lys Arg Met Ala Ara Asn Val Leu Lys Tyr 

2 •:■ 'J 2 oil 1'<U 

Glu Ara Leu Leu Aid Glu Per Fro Asn Hls Val Val Ala Glu Ala 

;y y^o 295 

Val lie Gin Arg Fro Asn lie Pro His Leu Gin Thr Arq Asp Tnr 

.i . + 1 ) ;t r > '-'')■) 

Tyr Glu Gly Leu >."/:< Gin Thr Leu Gly r5-?r Gin Fro Thr Leu Tyr 

■ > : > 31 M 515 

Gin Ho Pre Ser L-=»; Tyr Oys Ser Tyr Glu Thr Asm Ser Asn Ala 



Tyr Leu Leu Leu 01 n Pro lie Arg Lys G:ui Val lie his Leu Glu 
v-.L " 34 o -.]', 

Pro Tyr lie Ala ioa; Tyr His Asp Fhe Val Ser Asp Ser Glu Ala 



Gin Lys lie Arg G 1 u Leu Ala Glu Fro Trp Leu Gin Arq Ser Vu ' 
i-.i'i G(i yr- 

Val Ala Ser Gly Glu Lvs Gin Leu Gin Vol Glu T'/r Ara Tie 



Lys Ser Ala Trp Lys Asp Thr Val As; Pro Lys Leu Val Tin: 

- ; , 4 o ( , 4,0. 

Leu Asn His Arg I 1 e Ala Ala Leu Thr Gly Leu Asp Val Arg ?;-<• 

•HO 4 1? " "4 :': i : 

Pro Tyr Ala Glu Tyr Leu Gin Val Val Asn Tyr Gly He Gly Gly 

4. .5 450 " * ' 4 V 

His Tyr Glu Pro Has Phe Asp His Ala Thi Ser Pre- Ser Ser ?r< • 

440 44 5 4 ho 

Leu Tyr Arq Met Lys Ser Gly Asn Arq Val Ala Thr Phe Met lie 

4 55 " ' 4 00 •It, 1 , 

Tyr Leu Ser Ser Val Glu Ala Gly Gly Ai a Thr Ala Phe He Tyr 

470 4 ' 5 48(i 

Ala Asn Leu Ser Val Fro- Val Val Arq Asr. Ala Ala Feu Fhe Trp 

4 85 " 4 r '0 4 95 

Trp Asn Leu His Arq Ser Gly Glu Gly Asp Ser Asp Thr Leu Hi s 

c a ,a c r, c ^ ^ r 



Fro Val Leu Val Gly Asp Lys Trp 







1 4 0 


S-ar Fr: <;lu Asp 






■-.2 1->- 119 






' . . i < ■ Artifioi a 1 






'."."1 ■ Artificial Sequence 
•*•'... Synthetic construct. 






'Ice • 1 1 "H 

■' : i :aca tga qacccagaaa ggg 23 






1«> • 1 2 0 
'2 i 1 • 21 
:. 1 . DtJA 
'.. ! '•■ ■ Artificial 






'. ■ Artificial Sequence? 
1 12 4 

•'. Synthetic construct . 






: i- v aa r.qa tccaaggcat cite 24 






■2 1'. 12 1 

: 2 1 1 ' • 4 






■'. ! Artificial 






2.2: "A Artificial Sequence 
1 - 9 

'.22c Synthetic construct. 






24202 l.:l 
' -t ucgg'i :icc tgactagatt ctacgacaag 


gtaotttctt 


tgcatgggg 49 


•2:122 1.2 
•2:i: 1778 
■2 : ;. . D!!A 

■-' '. '. : H v-'j sap i ens 






4 : ■: 1 2 .:. 

n ag -i tagu ga gtctgggttf aagtt ectge 


tccatct ca g 


u-agccoctato 2 0 


tcc-acccct aggaagecac cagactccac 


ggtgtguggc 


c a a f c a a g t a '- 0 0 


g a a t 0 g ; . ■ c .; t3 g c a g g f a a 'i a c c a - ■ g a g ;; 


uctggof ga g 








■•a a gat a ecu '"''7 



a act agt act 
aa.acccttg 
aggegtcqtc 
gtga jjacct 
at aatcatgg 
g a :ca 1 1 g ac 
at gat gat at 
a agtgat gtg 
a gact gcaajt 
g a a t c a q j a a 
at : g a a a a g g 
c aceaacgec 
q : at cat cat 
ct jet gtaca 
tga" g gg at a 
cggg a t g ;tg 
t C'.:aa aaagg 
ggacagggct 
gc^gt gt itg 
a gage at ggg 
gtgeccaect 
'"tacagggga 
ggaagtqcct 
agggagagga 
aqgaagaagq 
at. at tat aaa 



it at at aaaa 
aaaatgect t 
■a t g 1 1 a a t gg 
gtacattata 
ag a teat tgg 
1 1 aet.ga aag 
g g a a 1 1 c a a a 
geggqgagga 
geccet g gac 
a a agaca gaa 
agagtttaag 
gt ga tea tat 
ggaea taetg 
taacccgggt 
atggggaaag 
cttgtgctac 
a aegt at. ggg 

geggCCCCtC 

actgtgtgta 
cetcccctaa 
ggggcctggg 
ggqagaqect 
tqgcqgtqgt 
a g t q t q a a a c 
q a a a a q a t q t. 



tetatteaae 
a t a t a t g a a g 
a a t g g c t a c a 
tatacttcat 
aaa g a a 1 1 ca 
"ggcatggtg 
a a a a c a 1 1 a g 
aacataatgg 
ctaccga gat 
ac at gga at g 
gt t g t a aaa a 
t gt geag gat 
ggttcat gga 
cttccccagt 
ggaggaeatc 
gt gaaaagee 
C'taaa ttagg 
atagcacctc 
tgeccac act 
ggtccca agg 
gaggctttcc 
gaacaaggee 
gaggctctgc 
a 1 1 caagqea 
tcqgqgcagg 
a aatgeagee 
a " t ; a q a (a 
* * a --r. oMtt 



a.qc!ct t. at 
cgtgttctgq 
agat t gageg 
gecat cat.ee 
t g g t. q t g c t g 
tgtacatact 
gaattgaact 
aagaggaat t 
acttt gttca 
t ggagcaaga 
tggggt gac a 
aaat gt gtgg 
gtcatct a eg 
caac t aeacc 
tact gggggt. 
atcatggagc 
eagegt ggag 
gacaa gectg 
t eagtca aca 
aag tact gac 

ecgaggcagc 
ctcct.ttctc 
tcagggccca 
g 1 1. 1 1 q t a q c 
agqqaagqgc 
acq<~ccatgq 
ctc-:tacaaq 



.:cta-a:t.:t j 5 r '0 

atqatt'qqqq 30 0 

gcaga^atdt 350 

tea tc,;t cat -10 0 

qagtcactec 450 

t ggg at cage 5a' 1 

t. acg a a ac a a 55 0 

gaga a -at act >.V"iO 

q aa a a a g '. t a >">' *o 

atcagtacaa V-O 

tacaaatget 7'ai 

ctaaaaaaat 8:"),') 

tga.ggggatg R'O 

ateat.ggegt O'aO 

gate at gac g q ' ") 

actctgtaaa 1 1 -00 

geggeaggaa la 50 

ceatggcagc 1100 

tcgtggggat lit') 

caaagceagg 15 00 

cecagggagc 1'. ">0 

tctqgaatat la- 0 0 

caggcctggg 155 i 

tttaatctct 14 00 

aectataatt 1-150 



X L C t d ' j : U j del 



1 5 0 0 
" 5 c 0 



aaaggtt qqc 
qgcaaetat't 1^00 



*- 1 1 at ^aaat ' vit t- r t - - t 



atottaat 't ' 0'"'jc' t,':;c csaa sea gt :. t.jtlja'.caa acaa ' aaaaa 1 
.•atgtttt !t t tt.!t» ttta aaaaaaaa HH 

:io-> i/3 

<211> 294 
■H12> FKT 

<2H> H~m a 



ipi ens 

; 4 0 0 > 1 2 3 

Met Fro Ara Glv Asn Ser Glu Gin Val Arg Tyr Cvs Ala Arg Phe 

1 ' 12 1 2 

Ser Tyr Leu Trp Lea Lys Phe Ser Leu lie lie Tyr Ser Thr V 1 1 

2 ' 2 2 h 

The Trp Leu lie Gly Ala Leu Val Leu Ser Val Gly lie Tyr Ala 

11 4 1) .;s 

Glu Val Glu Arc: Gin Lys Tyr Lys Thr Leu Glu Ser Ala Phe Leu 

2 2 ' 12 nO 

Ala Pro Ala He He Leu He Leu Leu G 1 y Val Val Met Phe Met 



Val Ser Fhe He G '. y Val T,eu Ala Ser Leu Arg Asp Asn Leu Tyr 

:•• (.! - S i 1 

Leu Leu Gin 221a Phe Met Tyr He Leu G 1 y He Cys Leu He Met 

Hi 100 H'a 

Glu Leu He Gly Gly Val Val Ala Leu Thr Phe Arg Asn Gin Thr 

1 : 2 ill l;:0 

He Asp Phe Leu A.- n Asp Asn He Arg Arq Gly He Glu Asn Tvi 

1S2 132 HI 

Tyr Asp Asp Leu A:- p Phe Lys Asn He Met Asp Phe Val Gin Lys 

14 0 1 •] 2 1 1 0 

Lys Phe Lys Cys Cys Gly Gly Glu Asp Tvr Arq Asp Trp Ser Lys 

122 led H2 

Asn Gin Tyr His Asp Cys Ser Ala Fro Gly Fro Leu Ala Cys Gly 

17 0 ' 1 o 2 ' 1 2 0 

Val Fro Tyr Ihr Cys Cys He Ara Asn Thr Thr Glu Val Val Asn 

181 HO iMf. 

Tr.r Met Cys Gly Tyr Lys Thr He Asp Lys Glu Arq Fhe Ser Val 



• r 



. U 



n Asp Val I \ t : Tyr Val Ara Sly Cys Thr Asr, Ala Val IH :3c 



i e ir 



u Fro i:in ?h<; Leu Giy V'jl Leu Leu Thr Leu Leu 



2 r '1 ~ Li t 



I ! Thr Arg Vol Glu Asp lie Lie Met Giu Hi? Ser Val Thr Asp 
.i60 265 270 

Gl y I.ou Leu Civ Fro Giv Ala Lys Fro Ser Val Glu Ala Ala Gly 

2 ~ 5 280 2 2 5 

Thr Glv Cvs Cys Leu Cvs Tyr Pro Asn 

29 D 

i.m 

.:]'■ 25 

21. So A 

.: 1 -I ■ Artificial 



22": Artificial Sequence 
22. ■ 1 - 2 5 

,2-i Synthetic construct. 
•Mo 771 

r - ritc'.itt ccnecgtgtt :tqqc 25 



' ) . loo 
7 2 5 
D!LA 

5 Artificial 



Artificial Sequence 
.1-2 5 

S'.'i i t he t i c const rue t 



'-.iO 12 5 

aueagao'.gc tccatqatga tgtcc 2 



1_6 
5n 
1)1 1 A 

Art i f icial 



. ■ A r t i f i < o i a 1 S e q u e r. c e 
■ Synthetic construct. 

■; oo • i o o 

nctqt'tt'ito uaca t o t. a t q c-igaggt tqa gcojgoragaaa tataaaacc? 



2 1 r v i2'- ! 
: 1 1 1 h 2 1 



:ct ge ac* ct 
et ct g*. aatt 
f ■•j.-rfjttctc 
ag:t -laacja 
a utgrcat g c 
cat g aaca- 
acatcctc a. 
g t a a a g a t 
'j a c c 3 1 c a 
t ogaa aec a- 
accagcaat 

'3gt 33 3Cg 



ggcaagaatg 
cat tgacaagt 
ccattcagct 
accaagtggt 
caaca t cc-a g 
tggctgctgt 
cttcctgaga 
aaaqqct gca 
aggacact cc 
otgategtge 

a -caacttat 
a t a a a e t a t q 

: 3 1 et aaaqt 



t gctaacagc 
atcctcggcc 
ccacaa-rgcc 
a i g 3a a a gee 
gtcatgaagc 
get gcaggtg 
ee a t ggae a t 
gagttoc3C3 
t geaagt gge 
ggagect ge g 
• a a geaa age 
3a a a aaeea i 
■eagaact ac*: 
at ggagtttg 
■:t acctgggg 
tc aataactc 
ttcagcctca 
getetet eca 
gtgeeeatcg 
gata agctgg 
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2 0 2 5 30 

Gly Glu Arq Arc; Lys Gin Glu Met Leu Lys Glu Met Pro Leu Gin 

3 5 4 0 4 5 

Asp Pro Arq Ser Arq Glu Glu Ala Ala Arg Thr Gin Gin Leu Leu 

3 0 5 5 60 

Leu Ala Thr Leu Gin Glu Ala Ala Thr Thr Gin Glu Asn Val A..a 

0 5 7 0 7 5 

Trp Arg Lys Asn Trp Met Val Gly Gly Glu Gly Giy Aia Ser 3iy 
8 0 "85 ' ~' 90 

Arq Ser Pro 

O.:10> 14 5 
11:- 188 3 
12- DNA 

1 3> Homo sap.ens 
-a?00> 145 

eagqaqagaa ggcaecgccc ccaccccgac tccaaagcta accctcaqgc 50 
ttgaggggaa gacjgctciact gtacgttaat tctactotgq caccactctc 100 
oagqotgooa tgcjqacvcaq caeeoctatc ctcatrfG.'G: tent*, ttato 150 
atgqtcggga cccctccaag gaoagcagca ecaecttgtq gaqtacatgg 2 00 
aacqccgact agctscttta aaggaacgac t gqrcqaqt q ccaoqascag ; 5 0 
aqraqrcggc atgctgctqa gotagogggac ttoaagaaaa aqatqchac:'- .-:00 



V " C 3 C 



• - , . . . ■ j .7 a g 

- • ' - ' ' -' J :1 -3 
a t a f- n g t g g c 
ga gat gqtga 
aaccqaacag 
cc cat acggc 
aaggt atttg 
ctggcaaagc 
ace at gtccc 
tct at gtcgt 
tcctt tgatg 
ttt tcccagc 
aacgccagct 
gag -at igagg a 
catctttctc 
ttcctcattc 
ttagccaatg 
ccagatcct.q 
1. 1 ( : c c t c c t (7 
ccca'Hccca 
agcaqtgtt. a 

a-, i '.1': a a -r* 



ctgtcactac 
ttggt ggece 
aaqatct acg 
aaggctgcot 
t aegggt ge- 
lt tct tt at. t 
ga t ggag a a c 
t g g t g g a a a g 
ttgacagaag 
ggctgt atat 
tagat cc jca 
agagaga a t q 
c tataa a a c c 
ccagcggaac 
agatat ggtg 
c t a t g c a t g q 
agaaagagga 
a dec c a t: a c 
ttcaaatgtg 
gcaatcaaat 
agtaa tcctt. 
ctctcctgcc 
gggc t c t a a c 
t.tcccctcag 
ctgtcctctc 
t c t c c a c a f t 



gc-iaa ga -. .-.a 
aca: at _- 
ag ctggtctaa 
t g 1 1 a gat a a 
ga gttcaeve 

t tgctcqqaa 
a etttgeage 
ctcactat tc 
a aa c c t .acat 
gccacccggg 
ga c act ggac 
: t g a ggct gc 
cigtcctgcca 
actgacccct 
ccca t gecag 
gat. g at ggct 
ggag gt 1 1 ga 
atttatat ta 
ggccagtt gt 
tctttcagct 
1 1 agagecca 
ccatgtctiac 
ettgtatgee 
antgacttqq 
tt cctcact.c 



t aqaccaagu 
g a c a a a a ta a t 
ttqccatggc 
qtacgcacag 
gec tcctgga 
*. aatca latt 
< ' c a ■ j c a 7 a g g 
cgacct gut a 
aggatg acag 
acagaqcaqc 
att tqtcatc 
gt '-qqqcccq 
gaacgggcag 
c at ccget at 
a acagattgt 
ggagctagee 
t a 1 cccca ct 
g'act caaa tc 
cctt.tgtt.tc 
aagagt.caaa 
aaa t 1 1 caaa 

guaqqq -cj aa 

J c a ■ : ■ - • i ' t ' * 



atccactagg too 

a a :a: a gect 6c c 1 

tgaecggaaa TOO 

ggaagctggt '''1,0 

agaactggtg BOO 

ccacctggca 800 
ggctgatccc 

gctgatgagg 950 

gcacttgtgt 3000 

agtgggacac 1 0 0 7 

tgtgggacca 1HO) 

oatccagt ga 1 ! 00 

cactccctta 12c a 

aacccccqag 1200 

ctataagctg 130 0 

ttgttttttg 1300 

aaa-.ttcttg 1400 

c t z t a t a 1 1 1 14 0 0 

ataeggaact 150 0 

accctcaatg 1050 

ctaaggatcc 1000 

qggagcaggc 1600 

at. aqgaqgaq .1 ''0 0 



.'•'•** "ly Fro Lhr Fr; Leu Leu He Lou Phe Leu Leu Ser Trp 

j 5 1 0 1 5 

'A-j Gly I re Leu Gin Gly Gin Gin His His Leu Val Glu Tyr Met 

20 2 5 3 0 

Glu Ara Arq Leu Ala Ala Leu Glu 'Glu Arq Leu Ala Gin Cys G 1 r. 

Asp Gin :s-r Ser Arq His Ala Aid Glu Leu Arq Asp Phe Lys Asr. 

GO 5 5 GO 

Lys. Met I.ou Pro L-;u Leu Glu Val Ala -3lu Lys Glu Arg Glu Ala 

i')5 GO " ,'5 

Leu Arg Thr Glu A:a Asp Thr He Ser Gly Arg Val Asp Arg Leu 

•K> -55 ' 00 

Glu Arg Glu Val Asp Tyr Leu Glu Thr Gin Asn Pro Ala Leu Pro 

o, 1 )0 1 1") 5» 

<"ys Val Glu Fhe A.sp Glu Lys Val Thr Gly Gly Pro Gly Thr Lys 

1 1 [i 115 1 L 0 

Gly Lys Gly Arq Arc Asr. Glu Lys Tyr Asp Met Val Thr Asp Gys 

!G5 ~ 1;;C 155 

Gly Tyr Thr He Ser Gin Val Arq Ser \A--t Lys He Leu Lys Arq 

M0 M5 ' 15 0 

Phe Gly Gly Pro Ala Gly Leu Trp Thr Lys Asp Pro Leu Gly r,'. n 

1L5 1>"0 * ~ lu5 

Thr Glu Lys lie Tyr Val Leu Asp Gly Thr Gin Asn Asp Thr Ala 

l' ; 0 io5 ' IPO 

Phe Val Phe Pro A: y Leu Arg Asp Phe Tr.r Leu Ala Met Ala Ala 

1 H 5 1 ' 0 1 0 5 

,rg Val Pro Phe F rc Trp Val Gly Thr 

20 0 .0)5 21 0 



O 1 



Tyr Gly Giy rhe Leu Tyr Phe Ala Arq A.ra Fro 

211 LLC ' 225 

Gly Gly Llv Glv Glu Met G I \; Asn Thr Leu Gin 



'•• ryr A : a Thr Arg Glu Asp Asp Ai q Hi s Tou Cys Leu A] a Los 

2 90 ' " 2 ' 3 00 

sea Asp Fr.r Gin Thr Leu Asp Thr 0 : u Gin Gin Trp Asp Thr Fro 

3 0 5 3 1 0 ' * 31 5 

•. : i rc Arq Glu Asn Ala Glu AJa Ala Pho Val He Cys Gly Thr 

32 0 72 2 3 30 

•••• Tyr Val Val Tyr Asn Thr Arcs Ire A j a 2er Arq Ala Arq He 

3 32 310 ' 34 3 

Gin Cys Ser Lhe Asp Ala Ser Gly Thr Leu Thr Fro Glu Arg Ala 

320 3 32 3 60 

Ala Leu Pro Tyr Fhe Pro Arq Arq Tyr Gly Ala His Ala Ser Leu 

365 " ' 330 375 

ui Pro Arg Glu Aig Gin Leu Tyr Ala Trp Asp Asp Gly 

3 A 0 7 <r. r -, "\ U n 



Arq 


Tyr A 


Tyt 


Gin I 


2a 1 




510> 


1 4 7 


:l l .• 


2iJ52 


:l2o 


DNA 


:13> 


Homo 



4 00s 147 

gacagotgtg tohcqatqga gtagaetctc agaacagegs agtttgccct 50 

ccgctcacgc agagectetc cgtggottcc gcaccttgag cattaggeca 100 

qttctectct tctctctaat ccatoogtca cctctcctgt catccgtttc 150 

oatgccgtga ggtocattca cagaacacat ocatggctot catgetcagt 200 

^ tggt t oiga qt or oo t ( sa a go Lqqga t c.- : jggcaqt.qgc aggtg* tt qq 22 [ 2 

qccagacaag ••i: t gt ecagg cet T ggtggg gyagaacgea gcattctcct 300 

;i *. t t: c o t g t. c { c ' t a a g ace a a t g o a q a g g c o a t a g a a a t g oqgttcttc 3 5 0 

aaggg-saat *: o* ag a*: aqlooaoo^o "acayqqa^q ggaaggacca 400 

a ~oa t ' a t g ■ a q a * : s : a ■- a 1 1 a t -a ag .: ::agyaeaaaa '-tgytgaagg 433) 



t caggct ;qt r.cji"L.'.;qcc .:ar.iq,-;;jj.i t. qqaaaggt c L-acaaaaac:: ' : 00 
'.laatt'at.,',: ac^aac era qqaeaaaearg aaacatacat agcctgttt.j "0 C - 0 
atg'.gaaaat ctet ct. aacc a t. cca a aa aa acaecaagaq aat at car at. ^00 
" c it a t a i - a g c a t a c t a a t c t. g a g c c g a q a a q t g g aatcca g g g t a c a q a t c 5 0 
aggagutaec tttt.tagagc ctat ategta gcacctgqct. accaaagtac °00 
taagaatact ctgetgt que ctattttt* a acattaftga jc t qaa ga 1 1 ,;i 5 0 
ttcttctcca aattccaqtg gaaaatce-iq qcaqaactga actagaaaag 100D 
aaaqcacgqa caggcaqaat tgaqagncqc ccggaaacac gc<agtggagq 1050 
tgactctgqa t ccagaqacq gctcacccga agetctgegt ttctgatctg 1 100 
aaaactgtaa eccalaaaaa agctccccac; gaggt.gcctc actctgagaa 1 150 
aaqatttaca aggaagagtg tggt.ggcttc t.caqagtttc aaagcaggga i 00 "' 
.-.acatt acta ggaqgtagae ggagga< aac,i at. aaaaqgtg gcgegtgggaa ] <'?'■'< 
qtgtgccgg.j atgatgtgga caggagqaag gagtacgtga etttgtctec 130) 
cgatcatggq tact.gggtcc t.cagact.gaa tggagaacat ttgtatttca 1350 
■aatt.aaat.ee ccgttttatc agcgtcttcc ceaggacccc acctacaaaa 1 .} 0 0 
ataggggtct tectggacta t.naqt.gt.ggg acratctcct tcttcaacat 1150 
aaatqaccag tcccttattt ataccctgac atgtcggttt gaaggcttat. 1500 
tgagaccct.a aattgaatat ccgtcctata atgagcaaaa tggaactcec 1550 
atagtcatct gcccagtcac ccaqgaatca gaaaaagagg cct.cttggca IbOO 
aagggectet gieaatcccag agacaagcaa cagtgagt.ee tcctcacagg 1050 
caaccacgcc ct.tactcecc aagggtqaaa t.ataggatga atcacatccc I'.'OO 
acattcttct ttaaggatat taagat'-O:' rt.cceaqatc caaagtcecg 1050 
a-ace-aaccaa .— aaggtagc t to :aga 0 g a aaaagaaeta gcctqtccac 1«0Q 
at.gaaa Oca aat gt aa t gg erg-act aa : c'gaaaaaaa agaaaac'aa l/OO: 



/.I "i - 148 
/Al'- 5^0 
/ 1 .-. PRT 

Homo sapiens 

4 00 • 148 

Mot Ala Leu Met Leu Ser 



.ou Val Leu Ser L»u Leu Lvs Leu Glv 
1 ii " 1 1 



illy Glr; Trp Gin Val The Gly Fro Asp Lys Fro Val Gin Ala 



Leu Val Gly Glu Asp Ala Ala Fhe Ser 
AS 



Fhe Leu Ser Pro L'. 



Thr Asn Ala Glu Ala Met Glu Val Arq F:ie Fhe Arq Glv Gin Fhe 



Ser Ser Val Val He? Leu Tyr Arq Asp Gly Lys Asp Gin Fro Fhe 

Met Gin Met Pro Glr, Tyr Gin Gly Arq Tnr Lys Leu Val Lys Asp 

FO -'h »r: 

.Ser lie Ala Glu G.;.y Arg lie Ser Leu Arq Leu Glu Asn He Thr 

95 100 1 ih 

Val Leu Asp Ala Gly Leu Tyr Gly Cys Arq lie Ser Ser Gin Ser 



1 1 0 



lib 



IS 



1 3 0 



1 4 0 



4 5 



Gin Leu Leu Cys Gin Ser Ser Gly Trp Fhe Fro Arq Fro Thr 



1 bb 



16C 



ISO 



Tyr Tyr Gin Lys Ala He Trp Glu Leu Gin Val Ser Ala Leu CAT 



Ser Val Pro Lc-u He Ser lie Thr Gly Tyr Val Asp Arq Asp li« 



1 OS 



Lys Trp Lys Gly Pro Gin Gly Gin Asp Leu Ser Thr Aso Ser Arq 
ISO 175 ' ISO 



Air Asn Arg Asp Met His G 
l 8 b 

°hr Val Gin Glu Asn Ala G 



Leu Fhe Asp Val Glu lie Ser Leu 



1 90 



i b L 



Ser lie Ser Cys Ser M»t Arg H : 



1 1 • i I i e 
1 :'■ ■ Arg 
i : A A 1 a 
Leu Cys 
'.an Gin 
Val Ala 
Asp Gly 
Asp Val 
Gly Tyr 
Leu Asn 
Lys 1 1 e 
Phe Asn 
Phe Glu 
G 1 u G 1 n 
S<--r Glu 
Thr Per 
I ' r e- A r o 



E h e S e r 
Arg Lys 
Val Glu 
Val Ser 
Va i Pro 
Ser Gin 
Gly His 
A sr.; Arg 
Trp Va.l 
Pro Arg 
Gly Val 
lie Asn 
Gly Leu 
Asn Gly 
Lys Glu 
A s f: Ser 
G 1 v Glu 



Lys Fhe 
2 tv 1 

His Gly 



Va.l Thr 

2 

Asp Leu 
;,s,r 

Hi;- Ser 
3. If' 

re i Phf 
3 <2 

A.:ui Lys 

3M) 

Arq Lys 



I.--U Arq 

2 ■ '3 

Phe lie 



Phe Leu 

4 ; o 

A:-p Gin 

■3 : s 

Leu Arg 

4 ■; o 

Thr Pro 
■3 2 2 

Ala Ser 

4 7 0 

Glu Spr 
48 5 

Met 

5 3 0 



Hr. Trp 
3 1 n A 1 a 
Leu Asp 
Lys Thr 
G 1 u Lys 
Gin Ala 
Arg Trp 
Glu Tyr 
Leu Asn 
Ser Val 
Asp Tyr 
Ser Leu 
Fro Tyr 
He Val 
Trp Gin 
Ser Ser 



Lys I'.e 



Glu Lei; 



F r 3 G 1 u 

2 3 c - 

Val I'hr 
3 '. f> 

Arg Phe 
3 .": 

Gly Lys 

3 ■; c 

Arg V<i.l 



Val I'hr 
3 ".' (; 

G 1 y ■ : i u 

:- P !: 

Phe Pro 
■i 0 !) 

Glu i Ays 
-11 5 

He Tvr 

i:-;o 

He Glu 
■3 4 5 

He Cys 
4 60 

2\ r g A 1 a 
4 7 5 

Glr. Ala 

4 9 0 



Gin Ala 

Arg Asp 

Thr Ala 

His Arg 

Thr Aig 

His Tyr 

Gly Val 

Leu Ser 

H i s Leu 

Arg Thr 

Gly Thr 

Thr Leu 

Tyr Pro 

Pro Val 

Se r ;,] , 

Thr Thr 



Glu Leu 
Ala Arg 
His Pro 
Lys Ala 
Lys Ser 
Trp Glu 
Cys Arg 
Fro Asp 
Tyr Fhe 
Pro Pro 
He Ser 
Thr Cys 
Ser Tyr 
Thr Gin 
Tie p r , 

Prr Fhe 



Asp 



I.. ss 



Lys 

3 0 0 

Fro 
3 1 2 



V 1 

3 3e 




3 60 

H i s 

3 ' 5 

Thr 
3 .3 0 

rhr 
•3 0 5 

Phe 
■1;:0 

A ; G 

4 ■! 3 

Asn 
4 2 0 

Gl u 
4e5 



■3 r 0 



4 ■• 2 



. : - 2 4 

Vnthot ic- c c n s t r-ict . 

1 4 0 

•jt -.jgtcca cctctacaqg gacg 24 



DNA 

Art ificul 



> Artificial Sequence 

-> i-; 3 

■ S yn t heti z c on .struct . 

■ 150 

n:t: jacc cagtgctgac ace 23 

• 151 

• DMA 

• Art if i ci al 



1 ■ Artificial Sequence 
■ 1-4 5 

'.:.'.'!• ■ Synthetic construct . 
:-:oi" • 1 [ l 

<io,i gat goca cagtatcaag gcaggacaaa actqgtgaag qattc 45 

::. i 0 • i 52 
:: ' 1 1 • 2. :>4 
2 ; 2 ■ DMA 

5:"..- ■ Hoiro sapiens 
.'400. - 152 

gccratggtgc gcccqgtggc qqtggcggcg gcggttgcgg aggcttcctt 50 
ggtcggattg caacgaggag aagatgactg accaaccgac tggctgaatg 100 
aat gaatggc ggagccg.ago qogecatgag qagcctgcca ^gcofgggcg 150 
gc ! "fcgccct gttqtgctqc gccgccgccg ccgcogccgf cgect cagee 200 
gertegqegg ggaatafcjc oqgtggcqqc qggg.-cgcrg qgoa q gt aga /. r n 
•"q'jgtcgccq ggccccgggt tgeggggega gcccagccac o.-ottoo-ia v on 



t aaaoaqgcg 
■< cceaagac 

t g t a t gt aac 
aaace :i-ag] 
qaaacot gca 
qccat ytgac 
aagc a acag a 
iaaag yctg a 
gggtcatag a 
atgt t atatt 
t ct aaaa g 
att to atgg g 
t tcaggcatg 
atataccatt 
t a a tea a a at 
ggt acccta a 
t accagtaca 
a a c t a 1 1 a t g 
t a t ctaagca 
t atgtgaggc 
a r : a g t a 1 1 a a 
' q g g t a t a a c 
at aa- t tec 
■ -a-! at aagtt 



ccgaccaC' 

ca cc t gee a c 
tgctctgtgg 
acag t g t g a g 
aaga gggct t 
tgta at ccac 
gggt ggaaat 
t act :tca a g 
tttacaaaat 
t aatgtcagg 
cactagaqt. a 
aaaaaa 1 1 a t 
aa.acctgcta 
ggagt ttgag 
tctacatttg 
1 1 tattt aac 
t tttrgagac 
1 1 a 1 1 1 ggag 
t ttgccttgt 
a c 1 1 q q c 1 1 1 
ataatqaaaa 
ccaaqat ctg 
t t \ cactgag 
i a * a t- a t -d r 



acc: go gecq 
otgtagcga a 
gat :tc;t:a 
agaggccacc 
1 1 g g a a g c c t. 
tgtaqgacag 
t ta act aaat 
atgg a get ct: 
g a a g 1 1 1 a 1 1 
g acc at actg 
a 1 1 1 1 a t a t a 
a 1 1 1 a a a a a c 
g aca at tttt 
t gaa ga at aa 
ggag gt ttag 
gaaa tttgtt 
tttct ttgga 
tagt ggtaag 
c aaaaata ga 
g t a a 1 1 1 a a t 
actgeactga 
1 1 g t a g a c c c 
aaataatgac 
ctgccactta 
c 1 t a 1 1 1 c 1 1 
Mat:"-taa 



gaat gtgaat 
gttatcaggg 
tacacttctg 
a a g c a t a c c g 
ttat c tt age 
g 1 1 1 a a a c a a 
cttttattct 
atct aattta 
a t c t aia ga t a 
atctgott tc 
aaatgt tct t 
gtttggttta 
c a t c t a a a g c 
tagactggtt 
t taagcagga 
eta g t g gaat 
aagt aa 1 1 a t 
caaqt caaaa 
aggttata^t 
eg a get. gt a t 
ctcaaggt ta 
-a '-a+ -A ra-- 



qeqcecaeqa bag 
cagcagaate f. : -0 
ctccagagt a "■ )0 
eg 'at: g o aaee 7 00 
get : ca atgt 8 in 
ggetetgtca paO 
tgcaacagqt 9a0 
a a qgg a aaaa 9 7 0 
.a g g a g g a t g a 1 a 0 0 
ettactttat laOO 
ct ga 1 1 1 agt 1 ! 0 9 
aa ttetgt a -a 1 ■ ' J 
t. ggaa gggct. 1 . 00 
atgtttatta 10 [ .0a 
tttttetetc 1-0 3 
ttaacctggg 1 aOO 
ttaetctatt la 00 
attatcttta l^'aO 
aatgtactgt 1' 00 
tcttt.gacct 1000 
aactgaagag I'.O'O 
cagtgtaaee 11.50 
teett.oagea 1700 



e-jt-;;.; 

















.a a a at r taaaatuctt ratad---/. .i.it at 


* it a 


at }' 


to 1 1 J.J a : a a 1 


_ 




• a ' .• . -.it a r t at aatt tat t a a a a a t. a r a a a 


aaa; 


acta 


ugcgcgat g.j 


2 o2 2 




' t - • i a- • i o c t i t a a t a c t a g c a e t z t g g g a q j a 


a a a. a 


acag 


ulgaataaac* 


2 2 t: . n 




a raacagq agttctagat gaqcct.qq.ac ac 


a a a a a t a a 


aaccccatat 


a : " 0 




'tr iaaa:i tacaaacaaa ttagctqqqc qt 


gut a 


a c a c 


a c a c o t : t a g 


2 i : 0 




' caa:a;ctaa tcgggaagct gaggcaggag aar.cqgttqa 


acccggga ag 


2 1 0 0 




tggaggt cqc agtgagot.ga gatcgcgcca v ;t 




tcoa 


gcct ggt g aii 


2 2 r 2 




ogagqgagac tctgtcttaa aaaaaaaaaa aa 


i a a a 


a a a 


aaaa 22 9 4 






'alO"> 153 

258 

2 12~- PF;T 
■'213.- Hcimo sapiens 












■a4 00> It 3 

tie': Arq Ser Leu Pra> Ser Leu Gly Gly 
1 5 


Leu 
1 a 


Al a 


Leu Leu Cys 


Ova 
1 5 




Ala Ala Ala Ala Ala Ala Val Ala Ser 
2 0 


Al a 

2 5 


AU 


Ser Ala Gly 


t a 




Val Thr Gly Gly Gly Gly Ala Ala Gly 

J 5 


Gl r, 
4 0 


Val 


Asp Ala Ser 


P r a 
4 5 




Gly Pro Gly Leu Ara Gly Glu Fro Ser 


H i s 


Pro 


Phe Pro Arg 


Ala 

60 




Thr Ala Fro Thr Ala Gin Ala Pro Arg 
6 [ . 


Th i 

7 0 


Gly 


Pro Pro Arg 


Ala 

7 5 




Thr Val His Arg Pro Leu Ala Ala Thr 

HO 


Q o 

8 5 


Fro 


Ala Gin Ser 


F ro 
0 0 




Glu Thr Thr Pro Leu Trp Ala Thr Ala 

25 


Gly 
1 00 


Pro 


Ser Ser Thr 


Thr 

105 




Phe Gin Ala Pro Leu Gly Pro Ser Pro 
1 1 0 


Thr 
1 1 5. 


Thr 


Pro Pro Ala 


Ala 

i 2 0 




Glu Ara Thr Ser Thr Thr Ser Gin Ala 
1 2 5 


Fro 

1 30 


Thr 


Arg Pro A! a 


Pro 

1 a ^ 




Thr Thr I.^u Ser Thr Thr Thr Gly Frr. 
140 


A i a 
1 4 5 


I rr. 


Th r Th r r r - 


V a 1 

1 50 




Ala Thr Thr Val Era. Ala ara Thr Thr 


"'. • 0 


A r a 


Thr Pro Thr 


F r - 
] 5 : 















il.: 1'h: I u Ala t ro .'or S-?r 1: t'r-. ! r .• Oiu 0 vr 1 Cos Asu 

1 S 5 1 0 ' 

'vi S-T Val Vai Gly Ser Leu Asr. Val Asn Arq Cos Asn Gin Thr 

GOO 20 5 210 

Or G i y Gin Cys Glu Cys Arq Fro Gly Tyr Gin Giv Leu His Cys 

215 22 0 " 22 0 

• i Thr Cys Lys Glu Gly Fhe Tyr Leu Asn Tyr Thr Ser Glv Leu 

230 ' 2 30 " ' 240 

'•/■* G!n Pro Gys Asp Cys Ser Fro His Gly Ala Leu Ser lie Fro 

24 5 2 00 2 00 

vs Aon Ara 



: i o -15 5 
: ; : • .4 

: 12 I IN A 



.0 r i f 1 c i a 1 



21 ■ Artificial Sequence 
0. ■ 1 -.14 

■ Synthetic construct. 

i.iO ■ 1 54 

ictgctetg tggttqgaag cctg 24 
"A j 50 

: : 2 4 

\: ■ ON A 

': • Art - i f icial 



'. 1 Artificial Sequence 
1 -2 4 

2' A - Synthetic construct. 
t-i'O 155 

: i q I c a c a t q get g a c a g a c c c a o 2 4 

LA ;5(, 

12 08 
At UNA 

1 o Art if icial 



Artificial Sequence 
1 - 0 A 

S-»'n t ho- i c : - ns t r -jet . 



. : it.. 

: . : 1 1 


; - G A ? -> 










<.:i.i 


o DN.A 










'.'I 3 


- Heme sapiens 












■ 157 










' 3 - 


ggcgcag tgtagacctg 


ggaggatggg 


cggcctgctg 


c t g g z t g c 1 1 


50 




tggcttt ggtctcggtg 


cccagggccc 


aggctgtgtg 


g 1 1 g g g a a g a 


1 0 ) 


■-t J 


aaccctg agcagcttct 


t gggccctgg 


tacgtgcttg 


cggtggcctc 


1 r , t 


zc i 


rgaaaag ggctttgcca 


t g g a g aag ga 


ca tgaa g a a z 


gtcgtgg ggg 


2 0„ 


t gg 


"ggtgac cctcactcaa 


ga a.a aca i :c 


t gaggacgct 


gtc-tctcag 


2 5 0 


• :a-: 


gggatgg gagggtgtga 


ccagagt jr. c 


atggacctga 


t a 3.3 gcga a a 


3 0 0 


■ :te 


rggatgg gt gt tt gaga 


atccctcaat 


aggcgtgctg 


gagctctggg 


3 5 0 


Ago 


tggacac caacttcaga 


gactatg :ca 


t aatct tcac 


tcagct ggag 


4 0'"i 


t to 


igggacg agcccttcaa 


caccgtggag 


ctgtacagtc 


tgacggaga: 


4 5ii 


ag ; 


.:agccag gaggccatgg 


ggctcttcac 


c aagtggagc 


aggagcct gg 


50 0 


gc t tcctgt c acagtagoag 


gcccagc tgc 


agaaggacct 


c acctgt g z t 


5 5 J 


cao 


-.agatsc ttctgtjigt 


gctqcgtacc 


eagt agggat 


ggogcccaoa 


6 0 e 


'"3';) 


fcotgtg acctcgg:ca 


gtgtccaccc 


acctcgctca 


gcggctcccg 


65 0 


■igg 


xcagca ccagctoaga 


ataaagcgat 


tccacagca 


539 




•■ : in 


■ 158 










■■.Mi 


■ It", 3 










• ji:': 


■ PF:T 










- .:.■ i a 


■ Homo sapiens 










<:4 00: 


15 8 










Met 


Gly Gly Leu Leu Leu Ala Ala Fhe Leu Ala 


Leu Val 3er 


Val 


1 


5 




10 




15 


F ro 


Arg Ala Gin Ala Val Trp Leu G 


iy Arg Leu 


Asp Pro Glu 


Gin 




.:n 




A 5 




•0 


I. en 


Leu Gly Pro Trp Tyr Val Leu A 


la Val Ala 
4 0 


Ser Arg Glu 


Lys 
4 5 


'-ly 


Fhe Ala Met Glu Lj 


s Asp Me*: 1. 


ys Ami Val 


Val Gly Val 


Val 

0 0 




Thr Leu Thr Pro Gl 


u Asn A sr. 1 


;;u A r g Thr 

' 0 


Leu Ser Ser 


G I n 






? Asp Glr, A 


tr V-:l Met 
1 A 4 


Asp Leu 1!« 





■u Trp 



Leu riia 



nsn rne nr j .-.sp 

1 1 Li 



'he Thr 31n Leu Gi a the Gly Asp Glu Fro Fhe 
12 5 ' " 130 



e A sr. Thr Yal Glu 

1 35 



Leu Tyr Ser Leu Thr Glu Thr Ala Ser Gin Glu Ala Met 
1 4 0 14 5 

Fhe Thr Lys Trp Ser Arq Ser Leu Gly Fhe Leu Ser Gin 



1 55 



160 



occctggaoe 
gocccaggac 
ccagcgtgac 
caqaact: tga 



t c c 



rgaacaag accgtccatc teaacqtgtc ctacccgcct 



a t g a <. a t g t c 1 1 e c a a g g a 
ct tgeaaaat aeet ca t. ;; * s tgteachece 
t g a t c t a t a e a a 1 1 g a t a ;.: a a t t a a e a 'ic a 



acggcacag tatcoaeag< 



Leu 
1 50 



^210" 159 

<a:il:- 1665 

<212.- DNA 

< 2 1 3: • Homo sapiens 

<4 00a 159 

aacagacgtt scatcgeggc caetggcacet ctaac:ccag acatgetgot 50 

get get get 3 cseotgatct gggggaggga gagggeggaa ggacagacaa 10'-") 

jtaaaotget gaagatgaag agttoogtga oggtgeagga aggcetgtgt 1 5 > 

gtceatgtge eatgetaett etcetaecea tcgeatgget ggatttacee 25a 

tggcceagta gttaatgget aatggttceg ggaaggggoe aataeagaee .4 5 i 

aggatgetea agtggaeaca aaeaaaocag etegggeagt gtgggaggag 30" 

aetegggace gatteeaect octtggggae ecaeataeea agaattgeae -:5" 

eetgagoate agagatgeaa gaagaagtga tgaggggaga taettcttte 40" 

gtatggagaa aggaagtata aaatggaatt ataaaeatea coggotetat 4-5" 

ghgaatgtga 'aaigeettgae ccaeaggoee aaeateetea tceeaggcac 50" 

actggagtee ggotgoccco agaatctgae etgctctgtg ceetgggcet .55 0 

gtgagcaggg gaeaaoccct atgatcteet ggatagggao etcegtgtec 600 

acteeaccac ccgctcctiag gtgctcaccc tcatccaaaa 650 

~vatggeaeca gectcacctg ^eagg'.gac 



gg 



(Of i 



" t ac a a age'" a a a : 



" '.' oiage.--: ia]i:cj:aic uggaqtqaot oaq gqqq 5 qg t oqqg gq aqo 110 

t qa.iac.-aca qeeetggt<-t t cct qt oct t etgogtoatc t. tegttqtaq 113 

t'iJ'iK'ctq cajgaagaia *" o gq sa a g go rageagcjgg cgtaggagat 12 0 

.-loggqoataq aagatgcaaa ogotgtoagg agttoaguet •.-tcajqggrc 10 5 

.'ctqac.gaa oactgggoag aagacagtso oeeagacaag oct o scoc ag 1 15 ! 

ctrctg—cg c::c:ca3';g ggggaaggag agctocagta '.gi'atccctc 135 

age t t o a a ga t ggtgaagoo ttgggastsg aggggaeagg agguaaetga 1-10 

oacoqagtac teggagatoa agateeaoag atgagaaact oca gaga etc 14 5 

accct.ga-atg agggatcaoa gcccctccag gcaagggaga agt cagaggc 1.50 

tgactottgt agaattaaca gccctcaacg tgatgagcta tgataacact 155 

atgaattatg tgcagagtga aaagcacaca gqct t tagag t.caaagtatc 1600 

tea Jacctga atecaeaccg tgccctccct tttatttttt I aactaaaag 1650 
acagaciaat to eta 1665 

joio- iod 

'011 • 403 
C.J 12 • PRT 

a _ 1 3 ■ Homo sapiens 
■' i 0 0 ■ ■ 100 

Met Leu Leu Leu Leu Leu Pro Lou Leu Trp 01'/ Arg Glu Arq Ala 

1 0 10 ' 15 

Glu Gly Gin Thr Ser Lys Leu Leu Thr Met Gin Ser Ger Val Thr 



Vai Gin Glu Gly Leu Gys Val His Veil Pro Gys Ser Phe Ser Tyr 

35 40 ' -15 

Pro Ser His Gly Trp lie Tyr Pro Gly Pro Val Val His Gly Tyr 

5 0 ' " 5 5 " 60 

Trp Phe Arg Glu Gay Ala Asn Thr Asp Gin Asp Ala Pro Val Ala 

0 5 5 0 5 5 

Thr Asia /-.sr. Pro Ala Arg Ala Vai Trp Glu Glu Thr /Org Asp Arg 

u. o p a a r ■ 



.-.sp 



1 C r ' 



1 Y 



o ° r 

-i n " 



155 ' ' i;-o " 135 

Ger Val Asn Val Tar Ala Leu Thr His Arg Fro Asn lie Leu lie 

MO 145 15 J 

r : '?lv Thr Leu GLu Ser Gly Cys Pro Gin Asn Leu Thr Cys Ser 

155 ' 100 ' 105 

V.J . Pro Trp Ala Cys Glu Gin Gly Thr Pr:> Fro Met He Ser Trc 

1 /(> 150 

He Gly Thr Ser V ii Ser Pro Leu Asp Pro Ser Thr Thr Arg 0->r 

"1 AS 1 '<0 1 i : 

Cei Val Leu Thr L^u He Pro Gin Pro Gi Asp His Gly Thr Get 

c ;>o .A) 5 ;• i o 

Leu Thr Cys Gin V, : l Thr Phe Pro Gly Al .a Ser Val Thr Thr Asn 



Lys Thr Val His L-a; Asn Val Ser Tyr Pro Pro Gin Asn Leu Thr 

. ; v Ti CO 5 . 4 0 

Met Thr Val Phe Gin Gly Asp Gly Thr V;,] Ser Thr Val Leu G I v 

5 15 ' .AG . 55 

Asn Gly Ser Ser :,.-u Ser Leu Pro Glu < 11 y Gin Ser Leu Arg 

.SO do ' . :c 

Val Gys Ala Val Aop Ala Val Asp Ser Asn Pro Pro Ala Arg Leu 



Ser Leu Ser Trp Ai g Gly Leu Thr Leu Gys Pro Ser Gin Pro Ser 

'."'' 0 OS 1 : ''00 

Asn Pro Gly Val L"u Glu Leu Pro Trp Val His Leu Arg Asp Ala 

■■05 ' .-10 ^ Si 5 

Ala Glu Phe Thr Gys Arg Ala Gin Asn Pro Leu Gly Ser Gin Gin 



Val Tyr Leu Asn V,il Ser Leu Gin Ser Lys Ala Thr Ser Gly Val 
"5-5 340 J 545 

Thr Gin Gly Val 55:1 Gly Gly Ala Gly Ala Thr Ala Leu Val Phe 
."■5 0 3 '5 5 3 00 

lo'-u > : r Pho Gys Val He Phe Val Val Val A.ra Ger Gys Arg Lys 

GA, 3 SO ~ 57 5 

Tys Ser Ala Am Pro Ala Ala Gly Val Gly Asp Thr Gly II- Glu 

3 5 0 3 5 5 3 ° 0 



Fro Fr." 



a An Sor Ser Val Glv G 1 1 



.oia ber 



'or The -In Mot Val Lys Pro Trp 
4 4 0 



?p Sor Arq oly Gin Gl u 
'=0 ' 41)0 



Ala Thr Asp fhr Glu Tyr ?er Glu lie Lys lie His Arg 



4 0:> 



4 P 0 



; ;■ i : • i6i 

.11- 719 
"12 ■ DNA 

..13- Homo sapiens 

c!0D'> 161 

ja "goo:oagt gacotgooga ggtoggsagc acauaqct:t ggagatgaag 50 

jco:tqttc; tgggtgt.cao gotoggoctg goca^t.gooo tgtccttcac IDC' 

-ctggaggag gaggaoatca oagggacctg gt a-: - gr.gaag gooatggtgg 150 

*: c ga t a a gg a uuttccggag gaoaggaggc coaggaa-: 

aaggtgaoag coctgggcgg ogggaagttg gaagjoa-: 

jagggaggao :: ggtg :at oo agaagaaaat cctqatoK 

igoaoggoaa atacagogcc tatgggggoa ggaagat 

gagc:gc':ca ggagggacca otacatottt taotgoa,: 

tgggggootg ctccaoatgg gaaagcttgt gggtagg,: 

isogggaggc octggaagaa ttoaagaaao tggtgoagcg caagggaco; 

' aggaggagg aoatt 1 1 cac gcccctgcag acgggaagot gcgttcccga 

aoaotaggoa goccccgggt ctgcacctcc agagcccacc otaocaocag 

'i'Oi^agagci; cggaccacct ggacctacce tccagccatg acccttccct 

goooccacoo acctgactcc aaataaagtc cttttcccc 



ggt gtocccagtg 2 00 

zjt tcaoctt aat 2b'.' 

:ig a agacgg agg 03 !' 

g-aocogoag 3 oo' 

aag accagcacca 4 00 

o:tgata:-:a 4 10 



a a a a a a a a a a / u l 



aaaaaaaaaa aaariaaaaaa aaaaaaaaaa aaaaaaaaa 730 

210 > 16.? 

2 1 i :> 17 0 

..12 • FF.7 

213:.- Home sac-ions 



4 0. 



Lou G 



Glu Asp Arc; 



tr: Arg I. v." Val S<-r Pr^ Val Lys Val Thr Ala Leu Glv 01 v Gl- 



r re 



t-0 



I-y-" Lou Glu Ala rhr Phe Thr Ph<? Met Arq Glu Asp Ara Cvs lie 
0 S 7 J ' " 7 5 

•Vm !,y.s Lys He L-:-u Met Arg Lys Thr Glu Glu Pro Gly Lys Tyr 



Ser Al 3 Tyr Gly lily Arg Lys Leu Met Tyr Leu Gin Glu Leu Pro 
•5 100 100 

Arj Ar j Asp His Tyr He Phe Tyr Cys Lys Asp Glr. His His Gly 
110 115 120 

Gly n Leu His Mel Gly Lys Leu Val Gly Arg Asn Ser Asp Thr 
1.15. ' ~ 130 ' 13b 

Asn An Glu Ala L> : -u Glu Glu Phe Lys Lys Leu Val Gin Arg Lys 
1!0 145 ' 150 

Gly Lei Ser Glu Glu Asp He Phe Thr Pre Leu Gin Thr Gly Ser 
1 hi " 100 ' 165 

C/3 V.) L Pro Glu H.s 
1 7 0 

c210> 103 

:ol.T- D!!A 

7 1 0- Artif i cial 

'. .)■'.):■ 

. 7irt:. ficial Sequence 

.AM:- Synthetic construct. 
AO 'A- 1 >M 

■ i "jaqatcaag accctgttcc tg 22 

o: 10' H4 

'Ah 26 

'.:!.'"■ PNA 

'..'13: Artificial 



A r t i f i c i a 1 S e -u u e n c e 
1-26 

S y n t hi e t i c •.: on s t r u c t . 
164 

it'jii'i .'ice '•* at ^ sn O. 3 26 



!'• Artificial Sequence 
■ Synthetic construct. 

fl • l.;,5 

c -tc'-qaa aagtccttat r 21 

i • o s 
.: ■ una 

< ■ Art i f icial 
■ ) 

i Artificial Sequence 
.: 1 -1!5 

■t Synthet i ; construct. 
m"i • ]..,<"> 

'■.T'aqtgtt oqggaacgoa gcttc 25 

c ■ I'M 

; ■ s-i 
. ■ d:ia 

Ai t i f i era 1 

c 

i ■ Artificial Sequence 
.. ■ 1-50 

d • Synthetic construct. 
:) ■ 1 . 7 

qugaoctg gtacgtgaag gccatggtgg tcgataagga ctttccggag 50 

i'r It, ft 

:: 4 5 

.5 DNA 

5 Artificial 
i"i : • 

1> Artificial Sequence 

5 • 1-45 

> ■ Synthot ic construct . 

(V, It", S 

•i* cc: tea ccctggagqa ggaggaf stc acagggacct ggtac 4 5 

i i > I f , 9 

: • i :■ r : 4 



. ; ; i ! ;a q ;ri"''t ]c.i.i 

■:* i .:;; ;' Kjaq jqa: a a gga t 

.• " .:.:cc\'t gg raggeagccc 

a t:eqet.cat cgcccc:aga 

aaaqetaaa t agttcacct 

a r o t. ga ga a g a :::ggaca q 

a ^ aacagcct :::ca acaaa 

itqg rat age c-agtct coat 

-tea agctgt gt ::a atgctg 



^ aacgt c a ag 



:agt t a 



atcaecat ra ttgagaacta 

eacagaeacc atggtgtgt g 

aaaagggt ga ctcoggggga 

attatetect ggggecagga 

atacacg aaa gtctgcaaa t 

ac aa* t a gat; tggacccacc 

'aggtgt t tgg ttcctgttea 

artctaegaa cattctttgg 

aaataati:aa a a t g g g g 1 1 e 

ecttgaaata ttgtgactct 

' . g t a t c a a c a gccccaaaga 

a a a t a a 1 1 g c t a a a t a a a a a 

aaaa 1204 

• 170 
. : 1 1 a 2 r 'C 

t:i 2 • frt 

2 1 < ■ H'aa/a saDi c r:5 
.1 a a , i -; • ■. 



a q g aaa ■ t a g 
1 1 a at r ■ : ' q a 
aat-ra a a jgg 
tgt to gaga a 
tggetr<-tg 3 
gg gga a gaa a 
cc a at g a gt ; 
ga a-: a " ga a 
:a rctg ggct 
gcaccagat g 
cgcctgcrtc 
gaa gt gt ga g 
ccagcgtgca 
octet ggtct 
ac agtgtgcg 
atgtg gaetg 
caccacagcc 
■a t o t g 1 1- a a t 
gcatcctgga 
gaa atcagtg 
gggaatgaca 
aagctcctgg 



ag .vcq.laa 
i f aat r "t a — ' 
tt agagtgaa 
q.a ageggcta 
<aagcagecca 
aaa rtecaga 
:tt a tea aaa 
a tag a rat a at 
gtgagaccac 
act a at t tea 
aaa aattgcg 
aaag aataca 
ggaa gggggc 
gta accagtc 
a tea acegaa 
gateeaggag 
ca tcaccctc 
aagaaacc at 
■rtacaggaga 
agacctggat 
aeacctggtt 
ccatatatca 



.aaa a a a a a a a -a a a a a a a aaa 



a 3 .-at aaa t a 2: a 

at atgtg agg 2 "2) 

rtgcrtcaag aaa 

aggaggaggg :2a) 

crrggrttca ■', 

gctggtgaag tea 

ggctggggaa y,a 

atgagecaae >yia 

ceggeaaeat >?'<■'.> 

aaggactaaat 'am 

tcttcaaggc 7'.:'i 

agrctggtgt h'.':< 

acgatgaaga ft a 

catttccact -no 

aagecaagae 92a 

tgiatgtcact K'OO 

taaaattctg latO 

tgttctctgt 1100 

aggtttcaat 1120 

a a a a a a a a a a 12 0 0 



-a ,-ia ^.<?a -i; 
' n 





















r v ■ ( ■> 








~i 




A: Mr. 


rr,. 


T: i 




A 1 , i 


AH 


I , e ' : 


1 '/.('. 


Glu 


Lys 


Thr 


A r 'i 


Le j 
1 0 






A 1 a 


Ihr 


Leu 


1 1 e 


Ala 


Fro. 


A r : j 


T rp 


Leu 


Leu 


Thr 


Ala 

>5 0 




hi? .''.'5 


Lou 




Pre 


A.ra 


Tyr 


I le 


V 1 1 


His 


Leu 


Sly 


Gin 


H 15 
/ ':> 




leu Gin 


r y s 


o i u 

H o 


Glu 


G 1 y 


h_ j D 


Glu 


Gin 

-i 


Thr 


A r g 


Thr 


Ala 


T:i r 
10 




A-r Ahe 


Arc 


H l ? 

0 


Fri 


G 1 v 




Asn 


Asn 
100 


Ser 


Leu 


Pro 


Asn 


Lys 
1 b : , 


Asp 


H is A r a 


Asn 


lib 


He 


Met 


Leu 


Val 


r .,o 

i i o 


Met 


Ala 


Ser 


Pro 


vn 

1 .. 0 


:"er 


J ie Th r 


Trp 


A 1 a 

1 2 : i 


Val 


Arq 


Pro 


Leu 


Thr 

1 10 


Le u 


Ser 


Ser 


Arg 


1 ?■ 0 


Val 


Thr A La 


Gly 


Thr 

11 0 


Sc r 


Gys 


Leu 


He 


Ser 
1 -1 0 


Gly 


Trp 


Gl y 


Ser 


Thr 

L \ ■.' 


Ae r 


.Aer Fro 


Gin 


Leu 

1 1: ) 


Arg 


Leu 


Fro 


His 


Thr 
I .,r. 


Leu 


Arg 


Cys 


Ala 


A?I. 


I le 


Thr lie 


1 1 e 


Glu 
1 "< 0 


H i s 


Gin 


Lys 


Cys 


Glu 

1 1 C 


Asn 


Ala 


Tyr 


Fro 


' ' - J 


A s n 


He Thr 


Asp 


Thr 

1 8 0 


Met 


Val 


Cys 


Ala 


1 00 


Val 


Gin 


Glu 


G 1 y 


- ; 1 y 


Lys 


Asp Per 


Cys 


Gin 
.100 


Gl y 


Asp 


Ser 


Gly 


Gly 

.AO; 


Pro 


Leu 


Val 


Cys 


A.-T: 

210 


Gin 


Ser Leu 


Glr. 


Gly 
LIS 


He 


He 


Ser 


Trp 


Gly 
.0.0 


Gin 


Asp 


Pro 


Cys 


/ -i 1. a 
' 1 ' " r -, 




Thr Arg 


Lys 


..'30 


Gl y 


Val 


Tyr 


Thr 


Lys 
.105 


Val 


Cys 


Lys 


Tyr 


'.Ml 

1.4 0 


Asp 


Trp lie 


G I n 


Glu 
: 4 A 


Thr 


Met 


Lys 


Asn 


Asn 

L'50 












-A: ID. 
'211 
-pi V 

2 1 1 


171 

21 

Art : f ic 


lal 
























:• ;.■ r 


Ar- Hi; 


I Ml - 


;.r. q . 


e rr ~ < 




































: '.'2 





















■ ■ SNA 




• Artif icial 




• .*;.':!> A r 1 1 f i c i a 1 S o q u o n c e 




■ ' ' 7 1-24 




• Synthetic construct. 




; \'2 




:"C'aa:,'ra tgaggattet geacg 24 




■.AO 1 7 7 




- . A. L 18 




■ : A ; A ANA 




■ 7 '. A- Ar t: i f icial 




' ' ' V 

•7 A. Artificial Sequence 




A 1-1 8 




■' A Synthetic construct. 




'4 i 77 17 7 




: '"'.( tcg'ot gtaaci.M'i 18 




7 !0. ]74 
< .. ': A 74 




' A 0 DNA 




'7! '. Ac Artificial 




A'. 1: .Artificial Sequence 




•:.\A7 1-74 




- - 2 -o Synthetic construct. 




• c* :::t:iat <gt tgccgggqta ggcg 24 




< 7 A; (. A 1 7 5 




• 2 A_ ; Dt iA 




' 2 \ 7 ; Art i f i ciai 




- r. . 

' '.'.21 Art i f i c ial S o q u e n c e 
■ 2 2 7 • 1 - 2 r 








. i . r . : - o 










- 7 \ 



-tie'" " ' ' - ; " r _ r ' 
l' 7 t 

< a t:a * ~'Cf ac * o 1 8 



SNA 

A r t i f i c i a 1 



Artificial P^-juence 
ss.i > 1 -50 

J Synthetic construct . 

■l'J')> 177 

iqgocatgag gattctgcag ttaatcctgc ttgctotggc aacagggctt 50 

.-:!■!> 178 
71'..'- 13 

: '. ;> Artificial 



Artif ici al Sequence 
1-43 

Synthetic construct. 



••;o<» 1 7 8 

qagagaccag oatcatcaag gggttcgagt gcaaqcctca etc 43 

10 7 17 9 

1 1 ; 9 0 7 
i;.7> ON A 

'. 1 Horno sapi ens 
' 4 0 0 c 179 

gagcagtgtt ctgctgqagc egatgecaaa aaccatgeat ttcttattca 50 

gattcattgt tt.tcttttat ctctggggcc tttttactgc tcagagacaa 100 

aaqaaagagg aqagcaocga agaaqtgaaa atagaagttt tqcatcqtcc 150 

: 'jaaarrctgc tcfaagaoaa gcaagaaqgg agacctacta aatgeccatt 200 

at-gvqq -ta C'-tggctaaa gaeggctega aattctactg cagccggaca 250 

■-. --.--.<:• -ia z gccacccc-ia afcgtttgtt cttgatattq aacaaqtcat 300 

a aa^aftqo'.a tgacaaa t at utococtgga i^aaa r i<.: : :- 



i r., a 



■. ', : is a e t e t a a a :: c : q a -i a i . a a s : * o t a cttqcaiaqj 55C 

: : j' iMd.-'i iagatqaqaa ; iv.r :■!* atr aagatgcaqt (Oje 

■ ti luiauat att tttaaga agaatqasce: *. pata at gat qgctteat 1 t 650 

■.''a'L.iaaga atacaatgta t aesaacaeg aPgaaatata gcatatttat 700 

a-tctactt ♦■tttttt:t:ta actatttact atactttatq tataaaacaa 750 

-•at raarttt i-t'va.iqttg t.atttgctat t t.t tcrccta tgagaagata 8 00 

itttyGsrts ecoaatacat tgattttqqt ateaataaatq tqaggctgtt 95o 

tt'iv-aaactt aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa 909 

a a a a a a a ? 0 7 

-•210a 180 
<?n> 222 
/ 1 2 • F For 
■'..-.I ■ iHsie sapiens 

•■' 1 0 0 :- I 8 0 

Hot I n Lvs Ttu Met His the Leu Lho Arq the He 7.3 1 Phe Pl-.e 

: o : j 15 

Tyi I.eu Trp Gly Leu Phe Thr Ala Gin Arq Gin Lys Lys Glu Glu 



Ser Thr Glu Glu Val leys He Glu Val Leu His Arg Pro Glu Asn 

0 5 " 4 0 -)5 

Cys Gar Lys Thr Ser Lys Lys Gly Asp Leu Leu Asn Ala His Tvr 

50 ' 5 5 0 0 

Asp Gly Tyr laaj Ala Lys Asp Gly Per Lys Fhe Tyr Cys Ser Arg 



Thr Gin Asn Glu Gly His Fro Lys Trp Phe Val Leu Gly Val Gly 
8 0 8 5 o 0 

OG:: VV. ! Ho Lys Gly Leu Asp He Ala Met Thr Asp Met Cys Pro 



a Lys Arg Lys \G 

110 115 1 2 C 

a Gly Tyr Ala Giu 01 y Lys I ". o Pre Fro ^ S p Ala Thr Leu 













.' C - i.'.; . y : : oln i . • ' P 


-.-'A .~. 5p> 


/-. ::c 7': 


A c v 


- r a - . r i - . ' ' \'. 




: 2 0 






1 " ■■■ 


: Lys All 21 u lie A.sn Leu Tyi 


2eu Sir. 


Ar .1 


G! a 


Fhe Slu Lys 


: 2 o 


12 5 






1 s c 


■" •( '- 1 1 \: Lys Pre A.rg Asp Lys Ser 


r y r Gin 


Asp 


Al a 


Val Leu Glu 


185 


190 






1 95 


Ac p. lie Phe Lvs Lys Asn Asp; His 


Asp Gly 


Asp 


Gly 


Phe lie Ser 


2 00 


2 05 






210 


i • •. • Lys Glu Tyr Asn Val Tyr Gin 


iiis Asp 


Glu 


Leu 




2 1 5 


22 0 








• 2 1 ■ 181 










■ 2 i 1 % 2 2 










<2!2.- SNA 










• 2 1 < ■ Art 1 1 i ci a 1 










i . • 

■'■'.'.'A' Artificial Sequence 
- ■ 1 .2 .2 










22' c Synthetic construct. 










•-•;•>:>. 181 










■I'-lttctqct qaagecgata cc 22 










2 18.: 

2 ': A 1 8, 










. : . " DNA 










2' ! c Artificial 










'2.'1> Artificial Sequence 
■ -| _ - p 










•:*. Synthetic construct . 










•••}".;;. 182 










■ ci tgejaca atqacaqq 18 










2' 1 i. > 182 










: ^ -■ ie 










'. A'. P>NA 










•Si A, Arti f i cial 










■ . ; t.r. 

■'2 ; i. Artificial S«uu<cice 










■2 i 2.: ■ 1-18 










■2 ; o Synthetic construct . 










' ; i 8 










ci t f t-.'i':sa f atauaau i? 










'■■.'.V. IP 4 































: Sc.' hot ie rc " 

■; 2 :■ - 1-4 

,:12 • d::a 

71 < • Art 1 f icial 

' 71 C' 

721 Artificial Sequence 
1 - .? 7 

A: Sv-.thet i c ccnct rcct . 
' .Ci • 18 7 

q;rco*:gat atgacttqtc acqt qqc 27 

■:.:!;) 1 H 1 3 

' 7 1 L 2 4 

cA.2 DiJA 

'2 1 A::': if ici al 

• . A c 

7 7: Artificial Sequence 

'. 2. 1-24 

•'. 2 Synthetic construct . 

C, CD iyi ) 
• io":agaggg aagaggagtt gcac 24 

c! 18' ; 

2 ! 2 DMA 

s. I 5 ■ Art: j f icial 

C . '"1 

7 cl - Ait if icial Sequence 
1-22 

Synthetic construct. 
:-)00:- 187 

qceeattatq acggctacct cqctaaaqao ggctcgaaaf tetactgeaq 50 



•2 1 C- 187 
■ . 1 : 573 
•7 127- SNA 




a.-.q iciajtq gatrari'faj aqooagqagt t.t lajacci i LVta.iccaac *C0 

-it a'.it aaaac cccgtgteta ctaaaaataa aanaatcaac ragqcataat 3 r -0 

■i it ucaf gcc tgcaatccci gt t actcgqq aaqct aaaac aaaa^aafca 4 0'! 

et t qjactca qgaggcaviaa q* t. acaqtqu acacagatac tgccattqoa -IS 1 ' 1 

etcraaratg gatqacaaaa caaaact.ccg tctcaaaaaq aaaagataqt 50'.' 

I t.q tatLtc atttcqcqac tqccctctca gt qtttcct'j oaat coco to 777 

aaaitaaag tacttatatt etc 07.-) 

.?io> n? 

: 7 1 i > 7 9 

!1 7 - PAT 
'.! 1 l> Homo sapiens 

•;uo.' 1 7 ^ 

'■■lea GLr. Gly Pro Leu Lou j.eu Pro Gly Leu Cys Phe Leu Leu Sor 
: 7 ' 10 ' I 7 

Lo i Phe Gly Ala W = 



■'/s Pro Pro Asn Ala Ser Cys Val Asn Asn Thr His Cys Thr Cys 
7 7 4 0 4 7 

Asn Has Gly Tyr Thr Ser Gly Ser Gly Gin Lys Leu Phe Thr Phe 
L0 ' 55 t 0 

17- > i,ou Glu Thr Cys Asn Ala Arg His Gly Gly s<?r Arg Leu 
6 7 7 0 

7.10; 190 
'J 11: 24 
..'AG DHA 

7:1 A Artificial 



Artificial Sequence 

: - 2 4 

22-7 Synthetic construct 
40'o ]7u 

a oqoa oca t.t :rat f '-t.t' u:a 



:qtt a,:; : tat i'tci:a.i'.;.rij :.:tq .< 4 
: : 0 • 1 Q 2 

.; : i ■• 50 

.': '. 3> Art j f ioia.l 
020 • 

1 *• Artificial Spaucnro 

2:22 • 1-50 

i ■ Synthetic const ruot . 

4dja 152 

eotatgctaa gtgcccccca aatgctt.cct gtgtcaataa cactcaot ac 50 

I'T" 193 
1 !:• 10 91 
1 i :• 2NA 

1 H<-.mo sapiens 
<400> 19 3 

caagcaggtc atccccttga taaoettcaa nuaqaaqriq agaqqgcaaa 50 

'igtgaqjqac a caaqgc aa ■ : qqtqacct.ct ga g a 1 1 re cc t * ttcc:c;a 100 

qaotttqgaa qtgaccoacc <it.gaggc.tca qcatcttttt qctcetatgt 15a 

gttctvagggc t.cagccaggc agccacaccg aagattttca atggcactga 200 

qt.qtg ggogt aactcacagc ogtggcaggt ggggctgttt gagggcacca 25)0 

gcotg qgctg cgggggtgtc cttattgacc acagqtqggt crtcacaqcq 300 

getoactgea gcggcag.aag gtactgggtg cgcetgqggg aacaeagect 350' 

cayce agate gactggaacg agcagatccg gcacagcggc ttctctgtga 4 0 0 

ecoatcccgg ctacctqggd gcct.cgacga gccacg.aqca caacctccgq 4 50 

ctqetgeggo tgcgcctgcc cgt.cegcgta accagcaagca 1 1 caacoact 500 

q'- ( -,_--t gece aatgactgtg a loa-qa' qq caccgagtq^ c a - a; t ■ tt. ■ ■ a q 5 50 

q :t. gg gqca t cacaaaccac c^acggaacc cat.i-qccqqa t c t. go t coa g 00a 

* qraatcaaaa tctccatrqt. c! coc-at gec aoet qoc.g a q* a t ' 1 1 a t cc 050 



r.-ctag-.-t cc ar! ctt Jtt'.j auuGqaguae tteU gua s.- fttaaotcut 10 50 
aoeaaeeott ct aa a a :cca ogagcgggH qaaa^i >3 !* i t ai'aa' ,:3t: 10:0 
1 igautaaat at aaa' jajj laqauaeaaa aaaaa -.a :^a i HH 



H H 2 4 8 

-2.1 2 > PRT 

G'13~> Homo sapaons 
•:4 00> 194 

Met Gly Leu Ser lie i he Leu Leu Leu Gvs Va 1 Leu Gly Leu Sor 
3 5 10 I 5 

Gli: Ala Ala Thr fro Lys He ?he Asn Gly Thr Hu Cys Gly Arg 



2 0 



30 



Asn Ser Gin Fro Trp Gin Val Gly Leu Fho Glu Gly Thr Ser Leu 



Arg Cys Gly Gly Val Leu He Asp His Am Tip Val Leu Thr Aia 



Ala His Gys G-r Gly Ser Arc; Tyr Grp Va i Aru Leu Gly Glu His 

65 .'0 ' 75 

Ser Leu Ser Gin Leu Asp Trp Thr Glu Gin He Arg His Ser GLy 

SO 8 5 50 

Phe Ser Val Thr His Fro Gly Tyr Leu Gly Aia S«r Thr Ser Has 



100 



105 



Glu His Asp Leu Arc Leu Leu Arg Leu Arg Leu Fro Val Arg Val 



1 : 0 



1 1 5 



Thr Ser Ser Val Glr. Pro Leu Fro Leu Fro A; 

12. c - 150 



1 ,5 0 

-p Cys Ala Thr 



Ala Gly Thr Glu Gys His Val Ser Gly Trp Gly He Thr Asn H;s 

140 " 145 150 

Fro Arg Asn Fro Phe Fro Asp Leu Leu Gin Gys L»u Asn Leu Ser 

155 " 160 ' 165 



3 1 1 ■ 

1 7 5 



Hy Arg He 

" pn 





".' : i 5 e r 'I r 

a i a 








: 


51 y lie Frr 


a ? 0 


r Thr Tyr 


„.. ^ ,,,, 


Tyr Val Act 




i : .- ■ 2 r Mo *- 


11" Met Ar 

2 -1 5 


q Acn Ar, 








• 510a 195 












• . : 1 .1 • 14 8 5 












".;i^'.- DMA 












-\A3^ ll:>ma .< 


a p i ens 










-i 0 0 -> 1 9 5 












'ICgijCCdCiC 


gcaq c t aqcc 


ggagi.'c naa 


crag g--gcct 


qt gca t (-ct c 


^ 0 


ctcgtccctc 


g;cycgtccg 


cgaagcct gg 


agcc aqcqgg 


agcc ccgcgc 


10(1 


agccatgtc 


q gqcqaact c 


a gca ac ag gt 


t cca aggagg 


qa aggcg 1 1 c 


150 


qgcttgctca 


a agcccqgc a 


ggagaggagg 


ctgqccgaqa 


t raa acqgga 


:>. o o 


gt t.tctgt gt 


q accagaagt 


i aaq t g a tag a 


a gag aacct t 


c. aagaj.ta ag> : 


> . a 


tcacagcct t 


c aaayaqaa g 


t a aatgaga-gt 


t: tga cctqaa 


ca atgaaggc 


> 'J .a 


q.iga^jja;..' 


t gat qlcc* tt 


i a agaggatg 


at gq agaaq-a 


t-cagtgtc ac 


v.. g 


c.a.agaccc ac 


ctgqagatg a 


ag aagatgat 


ctcaqaqqtq 


aacag gagggq 


- 1 0 0 


tcagcgacac 


t atatcata: 


cgaga ctttg 


tga a aatgat 


gctg gggaaa 


•i 5 0 


cggtcggctg 


tcatcaagtt 


agtcatga-g 


1 1 tgaaggaa 


aagc c a acq a 


500 


gagcagcccc 


aaqccagttg 


gcccccctcc 


aaagagagac 


.a t t g c t a g c c 


5 50 


tg<acc*:gagg 


acercqcct g 


gact.ccccag 


cc 1 1 acca cc 


ccatacctcc 


•500 


ctcccaatct 


tgctgccctt 


ct tgaca eac 


tgtgatctcat 


ctctctctca 


^50 


tttgtttggt 


cat tgagggt 


ttgtttgtgt 


tttcatcaat 


q t c 1 1 1 g t a a 


700 


a g c a c a a a 1 1 


atctgcctta 


aagqggctct 


gqgtegggga 


at cct aagcr 


7 5 0 


t t acq; f'cca' 




CI t'.a/ctact 


tCCC-a^a- 


ct gtg.-agaa 


a o C 


gggctgatat 


caaacca.aa 


a ct ^qaggqg 


gaaggacca g 


q q c a q a q a g g 


- 5 a 


at' ccaqcct 


at a-: t aa^t 


c,-ct t gg agg 


™^ 


etc cat :cctt 


qg.g 


"caaaaaqtc 


j: . . . .., . 


It a - -at 




a-: :ta itc 





i a > u i ' 



: •: u,' it* gaiiaaccctt caagaaggta ocagaaqga.i ;"';'t\-c^ r ■ AoaO 

et j A ot etq goeacaoctg tegcaa-acaac t. aaaa aqcaa ca t oaai ac c ll'O 

t sea itccct taotggggca gcagagggct tcggaugcag aagtqaguco lacO 

: ngqtttgg ggggaaaggt cagctsagtg stgttccacc ttttaggqau 1 a : a 

j.it j'-tqagg ggaccaqgat qggagaatga ggagtaaaat goto icggca 1-1 uO 

aaq cagcag cactggtaag ccaagaetapa qaaataeaaq gt tg-at t gt e 1450 

tga caeca at ctgcttgaaa aaaaaaaaaa aaaaa 1485 

■a 210 • 196 
■Olio 150 
• .: 1 ?> PRT 

v.alja Homo sapiens 
<4 00> 196 

Hog Ser Gl y Glu Lea Ser Asra Arq Phe Gin Gly Gly Lys Ala The 

1 5 10 15 

Gly Leu Leu Lys Ala Arg Gin Glu Arg Arg Leu Ala Glu lie Aran 

2 0 2 5 0 0 

An Glu Phe Leu Oys Asp Gin Lys Tyr Ger Asp 31u .1 1 u Asn Leu 

3 L ' 4 0 " 4 5 

Pro Glu Lys Leu Thr Ala Fhe Lys Glu Lys Tyr Met Glu Phe Asp 

50 5 5 ' 60 

Leu Asn Asn Glu Gly Glu lie Asp Leu Met Ser Leu Lys Arg Met 

6 5 7 0 7 5 

Met. Glu Lys Leu Gly Va 1 Fro Lys Thr His Leu Glu Met Lys Lys 



Met lie Ger Glu Val Thr Gly Gly Val Scr Asp Thr He Ger Tyr 

'9 5 " " 100 ~ It' 5 

Arg Asp Fhe Val Asn Met Met Leu Gly Lys Arg Ser Ala Val Lou 

110 "115- 1 7- 0 

Lys Lou Val Mot Met Phe Glu Gly Lys Ala Asn Glu Ser Ser Fro 

125 "l70 15 5 

Lys lie 77a 1 Gly Fro Pro Fro Glu Aru Asia Tie Ai a Ser Leu F v ■ 

140 1 4 r - l r -o 















-aa vtcet c 


c agaa :cggg 




ee.tageeee 


e 3 g ;;* ;aa:. 


: 2 r 


aaggt eg eg eg 


ccgccat gcg 


eaceegeet q 


a e a c t -3 a -e c t 


t ggeactaae 


1 2 0 


gage. it eetg 


a g t g 3 3 c c t c 


eageegtege 


etgeeec a ee 


a a 3 1 g t a c e t 


2 'a a' 


get cc get 3 c 


cage 3 1 3 3a e 


t gee aeggge 


tqg 3 eet a e 3 


egcagtt eet 


2 'a a 


e-ggggeat re 


cccgeaaega 


f gag eg rett 


gaeet gga ea 


a a a a t n a t a t 


3 2a 


• a c c a 3 g a r. c 


acca a 3 a t gg 


actt ag etgg 


get e a a g a a e 


-tecaagt et 


? ' - :1 


t g c a t a t 3 3 a 


agacaaccag 


3t ea 3egt c a 


t eg 3333333 


eaecttceaq 


4 0 '3 


gacctg a a 3c 


a get a 3 age 3 


actgegeet 3 


a a c a 3 -3 a 3 1 a 


agetgeaaqt 


a 7 a 


■j: 1 t c aa 3a a 


ttgettttea 


agagca egce 


■3 a a 3 ; t c a a e 


a 33 a tag at t 


5 a! a 


t g a a t. 3 a a a a 


c e aga tee ag 


3 gga t ee eg a 


gga a 3-3 eg ret 


eegegaeatc 


5 2 1 j 


aecgatgt 3 a 


ag aaeet j-;a 


aetggac aae 


a ae a aea t -ea 


3 et jza 1 1 3a 


600 


agatqaa 3 :c 


tt eegagege 


t 3 eg-e, 3 a 1 1 t 


■33agataeett 


accct ea 3 aa 


6 '2 -a 


.3 c a a a a a e a t 


ca 3t e3eat ; 


ctggt ea eca 


3 et. •; :aac ea 


e at gecgaau 


7 


atecgaac-.a 


tgcgcatcc a 


eteeaaeeae 


at etaet geg 


a at 3 eea a -t 


7 : - i 


qj :ct jgcr.c 


teggatt 3g : 


t g-egacagcg 


a egg acagtt 


3'3C e agt tea 


8 a 1 2 


cactctgc a t 


ggatcat 37-3 


ca tttgaggg 


g et t eaacgt 


ogcqgat gtg 


8 SO 


cagaagaagg 


agtaegtgtg 


e-eca-3cceee 


cactcggagc 


a aae aatcetg 


900 


c aatgecaac 


tceateteet 


g-eecttcgee 


ctgcacgtgc 


a-3-ea ataaea 


9 7, 0 


a agtggac-g 


tcgaggaaag 


ggct r gatgg 


agattcctgc 


caa attgecg 


liion 


gagqgc atcg 


tcgaaa ■: acq 


ectagaacag 


aactccat ca 


aagccatccc 


1 0 70 


tgeaggagee 


tteacccaqt 


acaaqaaact 


gaagegaata 


-3a ea tcagca 


l i 0 0 


a ga a tea gat 


at egga t a 1 1 


gctccagatg 


cct tccaggg 


cctgaaatca 


117 13 


-ateaeatcac 


tqgtcct ctta 


tgggaaca-.ca 


at eaecgaaa 


ttgccaagg-i 


1 777 7 


act at f: gat 


gggetgatgt 


ccctaeaact 


gctcctcctc 


a. at geeaaea 


1 2 7(7 


a a a *: Co a ct a 


cet gcggqt g 


aacaeat 1 7 e 


aqqace' qca 


a a a c -e t caac 


1 2 0(7 


t tgctrtc- 


t u t a t a a ( ' a a 


caauct aeaa 


a cca t ca gea 


aggggetct ' 


" '-:7 0 


. , T _ .... .j 


eaa' -eeat ee 


aa-.-a ;<:c ea 


-t • -=aeeeaa 




" 7. f : 7i 


• a* :a-- : 


- ■ , - 1 " : a a 3 




a , e-t aea 


g ;: a -e a a : e a - 


: : 7 















t goto a ; ■."■'■li'jq 1 1 



•I aqa.tgt gtc got gtgaggg 



:at 



a a a i 



atqa; -aatg a 3gt atctgtt 
3 q a a a a t a a a 



~ e c.l d ' . L 



.-. gaqqqag at t tagatqgaq 
a g a a a i aa g c t \ 3 a g a c o g t g 
c t c a a a a c : t : g a t g c t. 3 a g 
c irct.t t g :c ggac tga 3 1 1 
a gat r a ac ac catc accent 
accataaao : t cctgt.ee aa 
g j t c g g a a a 3 t g g 1 1 g a 3 g a 
gc aaga.agc a at 1 1 1 to at j 
■0 a g q a c 1 1 : a c c t g t g a t q 3 
g agetqecog ga.7c.a-3t.3c a 
aca agqgg ::t cegegccctc 
ctgtacctqq aagga.aacc a 
cctacgacao ctqaoqett a 
t q a a c a a 1 1 a c acc:tca a 1 
agctacaacc gqctgaggtg 
q t c c c t q c < 3 a g t g c t a a c c c 
a a g g o t c c a t c a a c q a o c t c 
aaccactcc actqtgactg 
a a c: q 9 q q t a c a a g q a q c c t g 
t" -;oc' aa^aq qotoct. act c 



cacgattqtg 
t ecctqaata 
ctqgaggcoa 
tat 1 a g t a a c 
eagecagegt 
aaegggegog 
3 a q t a a c 1 1 q 
aqqtgagact 
ggggect t ca 
ccccttcaac 
agaggeggat 
aaggag.at t c 
::aacgaggag 
cctgtatgga 
cceagaqgea 
cctaacagcc 
1 1 qacctqaq 
a a c a t g t c t: c 
catccccgt.c 
t oca t ggcaa 
acatctct- t t 
oaqr at t ~aq 
ae at oaaaca 



- _ - q a a e _ 

g a c t q c t c a a 
t 3 1 c a a c 3 a c 
ctggcatctt 
a a t .a a gate a 
g a a g a 1 g a t q 
tgttcagt 3.3 
at aag at g t q 
gotgtcccrc 
a aacget t at 
tgcaa atgee 
t3toaqtqqa 
a aa t c tagga 
a gtag at 30c 
ga.aagtggt g 
tgcccaagga 
gtgee aagag 
caaca ac age 
acctctcaac 
cacgcct tea 
tgacatt too 
oooat at ggo 
t g g c ; a t c q a 
ctT^aat ago 
eaea-ogett 



aaaaaa iact 1 h u . 1 
ctgcaactaa 170.' 
oa agaaqttg 17 So 
ag gaaqt qcq 18 0 > 
at 30' qaeag 18 '.a I 
octcaqtggc 
t g a g t a a t g a 
tatgacaate 
ctccct.gt CO 
a cot g g o c t 3 
a a a c: c t a g g t 
t g t ggooa t a 
ag atg.agccc 
eg atqcaqc a 
tgtgaccqag 
agatgtcegc 
atcagc.atg a 
tctgatootg ; . r »> - 
aegggctgeg ..7 70 
aqcqtteetq .aajn 
qctgqqaacc 7 6.7 U 
r a q t q a a t q a a 7 7 0 0 
octqagocca 7 '.'7 7 
0 a a g t a a a a a a 7 7 7 



I a 0 1 
1 it 1 
7 JOa 
7 0 a 1 > 
7 10-' 
.'17 

.■>>■): 

. .3 0 ■ 

. 3aa 

. .3 0-" 

. 4 7" 



jgaqgca vt ace ■. z at ; a j 



ggca gcqgtg 
aacaatgcca 
gcctaactac 
ctga gctga a 
gqattcagct 
agacaatgat 
t gga :acaat 
~cct tctgtq 
e gaccag t ac 
agcccaact g 
atca tcactg 
egccaaggt a 
aggaca acgg 
garget gt acc 
tcca ico aca 
gtgt aga gel 
gga a ;tt'-:aa 
caac igcccc 
cctt aegeca 
catgaggtgc 
acag accctg 
accgcctgtg 
■:'caaactaaa 



tg a gat caac 
cctgcgtqga 
acag gt a a gc 
c z t c t g t c a g 
g c a a g t. g t g t 
g a z t g t g tag 
ca.Jt gqetae 
a a ::a recce e 
ga at accaga 
c ;gc:gci'ca 
teaacttegt 
eg accci- agg 
caacettetc 
aggqecacgt 
qtgtacagtg 
ggtqacgcta 
ag-.igcct. ggg 
ctetaccttq 
gggcaeggae 
gca t caaca a 
qgqgtgtcac 
cccctccatg 
ccqqcc :ac; 



q a c c a e a a a t_ a c c a c a a t a 



tai'cca ;a'cj tqacciaaqa 



c c a g a t g a c t 
eggqat c a a a 
tat qcqar g a 
catgaggcea 
cactgget ae 
c :cacaa.ita 
a : at gcac at 
a ;ecat g -j te 
aeggggeeea 
ce ag get teg 
cj aqacaa agac 
ce aacatctc 
t a aa a aggag 
geggetggtc 
tggagacagt 
a aaacagaccc 
gaagctccag 
gaggcatccc 
cgqcctctag 
egagctgeag 
caggctgeaa 
q a g a a g a a c a 
ctqcga^cag 
aaaaat atat 
t a * jqa a : 



qtg : iqgae 



q act acq .a a 



aactacgtgt atatctgtcc .< 1 i 1 
ggtaattgac oa:t atatg; 32 Vi 
agtacatcce cctggacaaa .<..' :>0 
a a a a g a a a g e t c t q t a • q a - 5 cj ] 
cegceaccgg gcccaatqcg 3 15" 1 
g e c c e e a g g g c 1 1 c a a t q g a 3 ■! 0 0 
c t a a t g c a g a c e a g cacat 3 3 4 5 1 j 
gtgeateqta gtgeagcagg 350O 
ccggccccag atgcqagaaa 35 0 ) 
taa:tacgtga aaatggcctc 2-i » > 'J 1 J 
ectgeaggta qceaetqaca T- *">-_> ) 
a c a a t. g a c c a c a t q g a -a c t g a. / 0 3 
tatgacaqcr t.gagttcccc a '50 
gaatgatggg cagtttcaca 5-00 
t g a a c a t. a g t a g t g g aca a a a a 5 0 
aaqcagccag cagtgaggeat a <00 
eacctccacc ggect atccg a '50 
gaggcttiaca eggat gcatc -3 "CO 
gacttcaagg ccctcccacc 4u50 
qtcetqeace gtqtgcaagc 4 "..0 0 
gcgtggtgtg cgagtgccac 4 150 
qaaagceeqga accede 5 gect 4500 
ggcaactqgg ,icct cat aca 4 555 0 
--ce*-tgtqtqa caa^a-agaat 43c r < 



•jcceatcatg gast jtc-jtg gggqctatgg gccc-agOqc tgccagccca 4 0 00 

rccgcagcaa gcp:cgqaaa tacgtcttcc aqtgcocgga cjgcrcctca 4 600 

7tt.gtaa.aag aggtggaaag acacttagag t.gcgqctgcc tcgcgtgtto •? 6 5 C ; 

ttaagcccct gccegcctgc ctgrcacctc tcgqact era gottgatgga 4 700 

•jttgggacag coat atagga cccrctaqtq attc.-igc.9t g aaqqaaatga 4 7 00 

.jgc~.9g.3gag g aaggtaaa g aagaagagaa tattaagtat at.tqtaaaat 4 800 

aaacaaaaaa tagaact. raa aaaaaaaaaa aaa.a .aaa.aaa aa 4 342 

•:010> 193 
<211- 102 3 
7712.- PF.T 

1 o • Hcmo sap i ens 

-oJOOo 108 

Met Ala Pro Gly Trp Ala Glv 7a 1 Gly Ala Ala Val Arq Aia Arg 
1 0. 10 1 0 

Lea Ala Leu Ala Lea Ala L*u Ala Ser 7a i £.<■>. r Gly Fro Fro 

2 0 2 0 0''J 

Ala Val Ala Gys Pro Thr Lvs Cys Thr Cys Ser Ala Ala Ser Val 
i 0 4 3 4 0 

Asp Cys His Gly Leu Gly Leu Aiq Ala 7 a I Fro Arg Gly lie Pro 

0 1 j 0 j 0 0 

Arg Asia Ala Glu Arq Leu Asp Leu Asp Arg Asa Aon lie Thr Arg 
o'-j 7 0 7 0 

He Thr Lys Met Asp Phe Ala Gly Leu Lys Asia Lou Arg Val Leu 



His Leu Glu Asp Asn Gin Val Ser Val lie Glu Arg Gly Ala Phe 

9 0 10 0 1 0 0 

Gin Asn Leu Lys 0 ! n Leu Glu Arg Leu Arq Leu Asn Lys Asn Lys 

110 11 1 : 120 

L*»i Gin Val Leu Pro Glu Leu Lou Phe Gin Ser Thr Pi--. Lys Leu 

Thr Arq Lou Asp Leu Z'-r Glu Asa Gin : In Glr. Gly Ho Frt Arg 

" 4 ■ 1 c 1 c . 0 



L ^ u Thr Lg j Asp. 



He Leu Val Thr J-.' r Fhe Asn His Met Fr: Lys He Arg Thr Leu 

.:' '0 "0 : HO 

Arg Leu His Ser Asn His Leu Tyr Cys Asp Cys His Leu Ala Trp 

i.eu Ser Asp Trp Leu Arg Gin Arg Arg Thr Val Sly Gin Fhe Tnr 



Leu Cys Met Ala Pro Val His Leu Ara Glv Fhe Asn Val Ala Asp 



Val Gin Lys Lys G!u Tyr Val Cys Pro AL J Fro His Ser Glu Pro 
LhO .'b'.< .'. /0 

Fro Ser Cys Asn Al j Asn Ser lie Ser ■"'ys Pro Ser Fro Cys Thr 



Cys Ser Asn Asn He Val Asp Cys Arg GLy Lys Gly Leu Met i ; 1 u 

'.'."'< _ :> 1 ' : 0 0 

lie Pro Ala Asn ]..• j Pro Glu Gly lie Val Glu He Arg Leu OP; 

ao ' pj 

Gin Asn Ser He },;•■■ Ala He Pro Ala .Ay Ala Fhe Thr Gin Tyr 



Lys Lys Leu Lys Ar j He Asp He Ser Lys Asn (Sin He Ser Asp 

oH ' ■40 <H 

He Ala Pro Asp Ala Phe Gin Gly Leu Lys Ser Leu Thr Ser ],.; u 

V o) .'HO HO 

Val Leu Tyr Gly A: n Lys He Thr Glu :le Ala Lys Gly Leu i he 



Asp Gly Leu Val Ser Leu Gin Leu Leu Leu Leu Asn Ala Asn l//s 

->.') 3H V»0 

He Asn Cys Leu Arg Val Asn Thr Fhe Gin Asp Leu Gin Asn Lou 

HO 100 4 0 0 

Asn Leu Leu Ser Leu Tyr Asp Asn Lys Leu Gin Thr He Ser Los 

4 1 0 4 H 4 L 0 

C-ly Leu Fhe Ala 1 r<: Leu Gin Ser He GJ n Thr Leu His Feu Ala 

-).-.. ^e 1 ■» ^ - 

GH Asr. Fro FH> Val Cys Asr Cys IPs Leu Los 'I'm L->u A Pa Asr 



ILL 4 ('.:.! 

A-.rg Ara L---U Ala Asn Lvs Au lie Ser Gin II<- Los Sor 

•1 -0 " 4~b AAs 

Fh» Arq Cys Ser Gly Ser Glu Asp Tyr Arq Ser Ara Phe 



••* •: Ser Glu Gys r!i«- Met Asp Lou Val Cys Pro Glu Lys Cys Arq 

•A '10 ' 5 la ' 510 

■>-s Glu Gly Thr He Val Asp Cys Ser A?r. Gin Lys Leu Val Arq 

LI L Lys LAV 

lie Pro Ser His Lou Pro Glu Tvr Val T:i r Asp Leu Arq L>aa Asn 



Asp Asn Glu Val Ser Val Leu Glu Ala Tor- Gly lie Phe Lys Lys 

A! "i SLG 5 oo 

Leu Pro Asn Leu Arq Lys lie Asn Leu Ser Asn Asn Lys Tie Lys 

L.'.O ' L'A) 5 "/ 0 

Glu Val Arg Glu e.iy Ala Phe Asp Gly Ala Ala Ser Val Gin Glu 

Leu Met Leu Thr G 1 y Asn Gin Leu Glu Thr Val His Gly Arg Val 

L 1 0 o '* o Go 0 

Phe Ara Gly Leu So r Gly Leu Lys Tnr L"U Met Leu Arg :A:-r Aon 

AA ~ " >A0 hi 

Leu lie Ser Cys Val Ser Asn Asp Thr Phe Ala Gly Leu Ser Ser 

AAJ e.oL G 

Val Arg Leu Leu S>-r Leu Tyr Asp Asn Arg He Thr Thr lie Thr 

>:■ •■-j 'A 0 'VI 

Pro Gly Ala Phe Thr Thr Lou Val Ser Leu Ser Thr Lie Asn Leu 

A' A ALL GGO 

Leu Ser Asn Pro Phe Asn Cys Asn Cys His Leu Ala Trp Leu Gly 

':''..' I-: 7 0 A A 

Lys Trp Leu Arg Lys Arg Arg He Val Ser Gly Asn Pro Arg Cys 

L B 0 ( A 5 AAj 

Gin Lys Fro Phe Phe Leu Lys Glu lie Prs lie Gin Asp Val A. a 

tAL "00 ?'if. 

He Gin Asp Fhe Thr Cys Asp Gly Asn Glu Glu Ser Ser Cys Gin 

Leu; Ser Etc Ara Cys Pro Glu Gin Cys Thr Cys Met Glu Thr Val 















T 0 1 
















f 






P r v 


A r : i 


lie 


L e u 


Se r 


Al i 


Leu 


Arg 


His 


Leu 


Thr 


Leu 


\ le 

7 * i '} 


" i 


.11 


S r 


.Asn 




Ser 


He 


Ser 


Met 


L-u 


Thr 


Asn 


Tyr 


Th.r 


Fhe 










7 ^ ■ i 










7 -<0 










7 9 e 


S e r 


Asn 


Mot 


Ser 


H i s 


Leu 


Se r 


Thr 


Leu 


I Le 


Leu 


Ser 


Tyr 


Asn 


Arg 










ft ■") i i 










v ' 1 ".< 










ft 1 0 


I ou 


A r q 


Cys 


lie 


Pro 


Val 


His 


Ala 


Phe 


Asn 


Gly 


Leu 


Arg 


Ser 


Leu 










8 1 r 




















ft 2 5 


Ary 


■.' 1 1 


Leu 


Th.r 


Leu 


H is 


Gly 


A?n 


Asp 


1 i. O 


Ser 


Ser 


Va 1 


Pro 


Glu 










? ?i 










' ' "> I » 










84 0 


G 1 V 


Ser 


the 


Asn 


A-;p 


Leu 


Thr 


Ser 


Leu 


.•.:->■ 


His 


Leu 


Ala 


Leu 


Gly 










8 ■} .', 










■ -■ r ■' I 










8 ft 5 


Thr 


Asn 


Fro 


Leu 


H l s 


Cys 


Asp 


C v s 


Ser 


Lea 


Arg 


Trp 


Leu 


Ser 


Glu 










8 6 0 










>- tGft 










8 70 


Trp 


Val 


Lys 


Ala 


i"". ■ - .• 

- j 


Tyr 


Lys 


G 1 u 


Pro 


G 1 ',' 


lie 


Ala 


Arg 


Gys 


Ser 










ft / S 










ft r 










■3 8 5 


Ser 


Fro 


Glu 


Pro 


Met 


Ala 


Asp 


Arg 


Leu 




Leu 


Thr 


Thr 


F r o 


Thr 










8 'id 










ft ■' : : 










1)0 


His 


Arg 


Fhe 


Gin 


G'/s 


Lys 


Gly 


Pro 


Val 


Asp 


lie 


Asn 


He 


Val 


Al a 










■>'■)'< 




















0 1 5 


Lys 


Cys 


Asn 


Ala 


- j s 


Leu 


Se r 


Ser 


Pro 




Lys 


Asn 


Asn 


Gly 


Thr 










ft . .' 0 










t _ ; 










ft ft 0 


Cys 


Thr 


Gin 


Asp 


Fro 


Val 


Giu 


Leu 


Tyr 


A r a 


Cys 


Ala 


Cys 


Pro 


Tyr 










ftftft 




















'Ti 5 


3 e r 


Tyr 


Lys 


Gly 


Lys 


Asp 


Gys 


Thr 


Val 


t'l'u 


He 


Asn 


Thr 


Cys 


I : e 










9 1 1 ri 










: ' ft ■ 1 










■~h-_,0 


Gin 


Asn 


Fro 


Cys 


G j r. 


His 


Gly 


Gly 


Thr 


( _/ e 


His 


Leu 


Ser 


Asp 


Se 1 r 










9 h ft 










■ ■ 7 n 










ft 7 5 


His 


I,ys 


Asp 


Gly 


Fhe 


Ser 


Cys 


Ser 


Cys 


Pro 


Leu 


Gly 


Fhe 


Glu 


1 ; y 










9 ft 0 










t S 










* > .j 


G i n 


Arg 


Gys 


Glu 


lie 


Asn 


Pro 


Asp 


Asp 


( 'ys 


Glu 


Asp 


Asn 


Asp 












Q 9 s 








] 


i j ' 1 0 








1 


■ i ri - 


Giu 


A sr. 


As n 




Thr 


r -.'•=: 


Val 


Asp 


Gly 


I : e 


As n 


As n 


7'' - 7 y 


V a 1 


Cos 








1 


0 i 0 








1 










1 


i h: 


I i ° 


r 'ys 


I T 


; r 


A s r; 


' i - 


Thr 


r: : ■ / 

-- - j 


1 1 u 

i 


p__.ll 




.A s t 


'•■ I U 


V-i 1 


i : <- 








. ~i ! 






L c -e 




Leu 


: - ■■ 




W i - 









1 0 -1 : 



P>o Gl, 

1 0 b r 



■ V- Ser Giy Lys Lei Cys Glu Thr Asp A?:; A?p Asp Cys Val Ala 

1070 1 0 ~ 10R0 

: .; Cys Arg Hi-; Giy Ala Gin Cys V.j I Asp Thr lie Asn Gly 

~is,fiy ' x o-i.i ' io<»5 

y •"••ii Cys Thr Cys fro Gin Gly Phe Ser Giy Pro Phe Cys Glu 

1 1 ' 1 110 v 1110 

His Pro Pro Pro Mo' Val Lou Leu Gin Thr Ser Pro Cys Asp Gin 

1 1 1 C 11C ■ ' 1103 

Tyr Glu Cys Gin Asr, Gly Ala Gin Cys I i Val Val Gin Gin Gl u 

1 1 3'C 11 JI 114 0 

Ire Thr Cys Arg Cys Fro Pro Gly Phe Ala Gly Pro Arq Cys Glu 

IMG 110:.' ~ no:, 

Lys Leu lie Thr Val Asn Phe Val Gly Lys Asp Ser Tyr Val Gin 

1 1>)| i 1 1 iv i 1 y. l 

Leu Ala Ser Ala Lys Val Arg Pro Gin Al a Asn He Ser Leu Gl:: 

I 1 ' 1 HP:- 118 0 

Val Ala Thr Asp Lys Asp Asn Gly lie iv-u Leu Tyr Lys Gly Asp 

II M 1 1 'iG ' ' l yni 

Asn Asp Pro Leu A', a Leu Glu Leu Tyr Gjil Gly His Val Arg Leu 

i.co ~ i.:]n ' i.:io 

Val Tyr Asp Ser L>-u Ser Ser Pro Pro Thr Thr Val Tyr Ser Val 

10. :0 1000 ' H OC 

Glu Thr Val Asn Asp Gly Gin Phe His Cor Val Glu Leu Val Thr 

10 oO 104C 1..40 

Leu Asn Gin Thr Leu Asn Leu Val Val Asp Lys Gly Thr Pro Lys 

1.0.0 100'.- ' lObf 

Ser Leu Gly Lys Leu Gin Lys Gin Fro Ala Val Gly lie Asn Ser 

ICbO ' 10-01 " 11070 

If"- Leu Tyr Leu ' i; y Giy lie Fro Thr Geo' Thr Gly l,t-u Ser Ala 

i.-OO ioe : loot) 

I."'J An Gin Gly Thr Asp Arc Fro Leu Gly Giy Fhe His Gly Cos 

1000 " 1000 ~ 1301 

I !<"- His Glu Val Arg lie Asn Asn Glu Leu Gin Asp Phe Lys Ala 

1010 1310 130 0 

i r- lr- ol n ~i, r p,. u yl v y -. J ;v-. r p r - .-:]-,- ------ ; -• ^ yv. r r-,-~ 



'•'■! '-3l Cys Ciu Cys Ar:i Fr^ Giy Trp Thr Giy r- r c Leu Cys Asp 

O: < lu Ala Arg Asp rro Cys Leu Gly Hi? Arc: Cys His His Gly 
1370 13 05 1380 

Lys Cys Val Ala Thr Gly Thr i'er Tyr .Me' Cys Lys Cys Ala Glu 
138 0 13'M) 1 3 9:- 

Gly Tyr Gly Gly Asp Leu Cys Asp Asn Lys Asn Asp Ser Ala As.o 
14 00 141V. Mio 

0O,i "ys Ser Ala The Lys Cys His His GO.' Gin Cvs His He Ser 
14 1b' * 14 i: •:< 1 4 2 0 

Asp Gin Gly Glu Pro Tyr Cys Leu Cys Gin Pro Gly Phe Ser Giy 
14 50 ' 1 00, 1440 

OLu His Cys Gin Gin Glu Asn Pro Cys Lee Gly Gin Val Val Arg 
1 4 4 5 ' 14.C, " 1450 

Oiu Val Tie Arq Arg Gin Lys Gly Tyr Ala Ser Cys Ala Thr Ala 
1-JbO 14(0 1470 

O.er Lys Val Fro He Met Glu Cys Arq Gly Gly Cys Gly Pro Gin 

O0 ; 5 ' "l<3K' * ' 14 6 0 

0/s Cys Gin Fro Thr Arg Ser Lys Arg Arc: Lys Tyr Val Phe Gin 
14 00 14 05 " ' 1500 

l/e Thr Asp Gly Ser Ser Fhe Val Glu Glu Val Glu Arq His Leu 
15H5 1510 ' 1515 

Glu Cys Gly Cys Lou Ala Cys Ser 

150C 

oOih- 03 9 

■- . O: O • 2 4 

<0OO- DNA 

o:i3c Artrfrcial 

< C0 0: 

e.O: Artificial Sequence 
'0.00 1-24 

• Synthetic cnstruct. 

'■0OO- 199 
■C'i':a'iattc otqccaaot t qcoq 0:4 



10 
1 1 







pi r 












• tat»:ggeat 


tg.egaa g 


Jag 


' a g ; / 4 










.-.in- 2:1 
211:- 22 
..'12 .- DNA 
212- Artii 


ici hI 














. : 2 0 ■ 
















.:21> Artl f 
2:2^ Oynth 


lcial So 
et i c cor 


qaence 
st ruct . 










4 0 0.; .'01 
' t(3 g an .: at ag 


t caa a at 


a eg 


acta gaacag 


aac 


treat, ca 


a a g a- catcca 


50 


210- .'02 
211" -5 2; 
212 > ONA 
213- Hen a 


saffians 














4 0 0 :■ ' 0 2 
ggat g : agga 


c g c t. c c c 


ctg 


ag atgc ctgt 


cac 


cgactag 


gtggag c agt 


SO 


gttta" tccg 


cagactc 


a a c 


tg aga a 3 tea 


g c c 


tctgggg 


c a ggc accag 


] 00 


gaa t a • gcct 


tttcagt 


l c t 


gt atcaggaa 


ggc 


tttgagg 


atg aaggctg 


: 20 


eggg r.:tt:ct 


g 3 c c c t c 


att 


ggctgactgg 


t ca 


caggege 


cgagtcc aaa 


200 


a t: ct a< : act c 


g 1 1 gca a a c t 


ggcaa a aata 


ttc 


tcgaggg 


ctggect gga 


2 5 0 


caa 1 1 . -.c t. gg 


g g c 1 1 c a 


gec 


t tgga aact g 


gat 


atgeat 3 


gcat att atg 


'00 


a gagcggcta 


caacac a 


aca 


gccccgacgg 


t. c c 


tggatg a 


cggcagcatc 


350 


aactatgq:a 


tcttcca 


gat 


caacagctt a 


gcg 


tggtgca 


gacg ::ggaaa 


4 0 0 


gctgaagqag 


aacaacc 


act 


gccatgtcgc 


ctg 


ateagee 


ttgatcactg 


4 50 


at gacctcac 


agatgca 


a 1 1 


atct g t g c c .3 


ggaaaattgt 


t aaagagaca 


50 0 


cnaqgaatya 


act at tg 


g c a 


aggctggaag 


aaa 


a a 1. 1 g t g 


a gggcagaga 


5 5 0 


'.'ctgtccgag 


t g g a a a a 


aag 


gctgtgaggt 


ttc 


ataaact 


ggaactggac 


0 0 0 


- aagatg'a 


t tacagc 




geect agga t 


1. 1 g 


aag t. gaa 


t g t c c a a a t g 


t 5 2 


a't gtatcat 


ct* gt cc 


agt 


ttcctcccaa 


tattccttct 


caa a ct t gaa 


~ ? 0 0 


: : a : g a a a 1 i 










a a t a 5 1 1 







h'.xn Lys Al..-: AMj Gly lie Leu Tlir Lei; He Gly Cys Leu Val Thr 

i 5 i-: 15 

Gly Ala i.;U; Per Lys He Tyr Thr Ara Cy? Lys Leu Ala Lys He 

1:0 2 C - ' ' 3 0 

; Se: Arc: AI.j G r y Leu Asp Asn Tyr Trp Gly Fhe Ser Leu Gly 

if> 4 0 4 5 

•'.: ; n Trp Tic Cys Met Ala Tyr Tyr Glu Ser Gly Tyr Asn Thr Thi 

-0 5: " hf 

Ala Pro Thr Val Le>, ; Asp Asp 31 y Ser He Asp Tyr Gly He Phe 



01 1- He Asr. Ser Fhe Ala Trp Cys Ara Ara Gly Lys Leu Lys Glu 

5 0 8 5 ' ' 0 

Asr: Asn His Cys .Mis Val Ala Cys Ser Ala Leu He Thr Asp Asp 

»5 100 " 105 

Leu Thr Asp- Ala He He Cys Ala Arg Lvs He Val Lys Glu Thr 

1 1 o lis " i o 

Gin Gly Met Asn Tyr Trp Gin Gly Trp Lys Lys His Cys Glu Gly 

1L5 130 " 135 

Arg Asp Leu Ser G L u Trp Lys Lys Gly Cys Glu Val Ser 

14 0 14 5 

LIOl 004 
Lllc .'4 

one :.)!■; a 

.,' 1 H Arti f icial 



.' 1 .'■ Artificial Sequence 
Ml 1-24 

M'L Synthetic construct . 



4 00: ■ L0 4 

ceaqgiMttq a'jgat. -j-iagu -ctcr 

Sl0> 005 
. ' 1 1l- 34 

;':i;i> cm a 

.-' : Art if icial 



Art i 1 
1 - ■'■ 



.-. . i • Art if icial Sequence 

.'yn: het ic construct. 

4 Or: .-;0(- 

c - : :' :qc.-.o aggtrtctcc cctc 2 4 
.:07 

. . : ; ; ■ 24 
.212 •• :;na 
.: 1 i ■ Art i f i rial 



Art i fi rial Sequence 
]-2 4 

S'/nthe* ic const ruct . 



• ■ .:07 

> : ; :t jaooa aggctqagca ggcg 24 



: :MA 

A rti f icial 



.2 1 Artificial Sequence 
2 . • 1-47 

2-: ■ Sent he*, i c construct . 



; ; i j i ■ i" ! ,.; 

ct ,icac.:- i;gt t.qcaaactqg caaaaatatt ctcgagggct ggcctgg 47 

2 Ht ;.o -} 

2i:: 164& 

2 120 DMA 

'21 Is Heme sapiens 

'4 CO;. 



c ~t ragcaqt rUcatgtgtt aaaaacgeca agctgaatat at.catgcccr 100 
t.;tt.aaaact tqtacatggc t'-rrcattgq ttttfagaga aaagttcaaq 1^0 
"'"'*a-;- - t a to;: *: a : rtrtatccc-i c:t at o_- aa - taactaaaea /AO 



to 



1 -iCu J 



at -,-t- c - it. --net 

; : i,» i.i'K* tqiataacrt 

' r i ' ■ ; tc:i,ir a q a t a a q a a a 

vc: <:.:taca actgegtg ga 

~at flea* c:q tqgcaggt gg 

a c a t t a t ', ' a g q a a t t g a a q a 

atqt .jacct t cttgaq qt at 

c aria c t q a a cqtgtgtgct 

t gtccctctq gaagecat gt 

egggt ggacc cttggagt :c 

g 3 a a c t q a c c c g q t g a a c 1 1 

a a c 1. 1. ret t a a a a g c a a c a a 

aaaaa t c 1 1 c ccct g aag aa 

a a a c t g c t g g t a t a a t c a g a 

ttat.qg.3t t.g taga accagt 

a t q c a g a a g a g a t c 1 1 1 1 a a 

ctt.tcctat a taccacacct 

ttt atgetat aatcatt caa 

t g c c a t c c c a t g 1 1 c a g c a g 

t get ct t ct g tct a t aaa 1 1 

a t a a 1. 1 1 a a q t q t ( g t a t cat 

a t a a t q a g a g c a g a g c t a 1 1 

• : ; ; - gt cat ct qitaggga 



a g t c c c c a a g 
g g a a q a a a a a 
a gat t a a a a t 
1 1 atga agag 
aa atqegt. cca 
1 1 at ca gac a 
ttacac jcca 
ac atqc agtq 
at t gac aaca 
ct. aaga a gc a 
t gggect g g a 
tt t aca g a ac 
ttgttttta a 
1 1 tgaaacca 
aaaataaact 
ccctgtccac 
aatt tt geca 
agt.at.tttaa 
ttgaatgata 
tatcaaaqtt 
q t aq 1 1 coca 
attt.t tqttt 
1 1 1 1 1 1 1 1 a a 
attt.it cat a 



ragcttt aa 
ggaaaaaat 
atqactttg 
aca a gatt g 
g a g t c a t a g 
aagtcagaa 
a aag a aaa t 
gaaat gage 
acagtcatt 
gtgtcacagg 
at aga aaagt 
tggaa gagee 
agctctac ag 
gatctccatt 
aaaaagaaac 
tgagtcttga 
ttttcaga a. a 
g t g 1 1 a a g 1 1 
ttatattttc 
ctgtgcctta 
gattaatttg 
gattcaat cc 
g t c c t g t c 1 1 
qat aatttgt 



ctcagttgtt 4 r O 

tcctgctqct 5 a. a 

gcact ggaag 5 a j 

ggagagggtt. 6 a 0 

agaatgtajga 6aa 

cttggccagt 7 m 

actttggcat 8'''0 

gctgttaat.t. 8 50 

gtttoatgtgt 9'a 

tcatccgtga 9 : .0 

agagtgaagg !■ 0 0 

atatgttacc 1"50 

aatgtcattt 1100 

ctagaatcta 11. SO 

atgtgagcca 1500 

aaccatgtct 1550 

acaaatgtgg 1 C' C' 

tegggattat 1 55 0 

attggttttc 14 00 

gcttcatagt 1-150 

accgaaqtgt 150 0 

tgcctggatc 15 5 5 

atttttqeae 1500 



: a a a a aaa a -j a aaa a aaa If- 4" 



5 ■ : Leu 

■ •: \ '.'! Arq 

l»t Aid Asp 

he- l,ys Glu 

,-u Tyr Fro 

~la Lys Leu 

,eu Ser lie 

,eu Glu Ala 

'rp Glu Arg 

Gal Issi Glu 

;in Gin Ser 

At Asp Lys 



Lys Leu Fhe 

Ala A r a A r q 

3 5 

L-u Leu Leu 
5 0 

Ala Pro lie 



Cys I 1 e Leu 

8 0 

Thr Fhe Lys 

9 5 

Ser Leu A sr. 
110 

Asp Asp Leu 



Asn Arc Tyr 
140 

Leu Val Gin 
1 55 

Val His Leu 
1 7C 

Asn Val Glu 



Asp Leu Gly 

sOO 

Gin leys He 
.» 1 5 

Lr'" Ser Asn 
L 30 



Thr Leu Val 

Arq Lys Lys 

Thr Lys Arq 

Asp Trp He 

Val Asn Ser 

Ser Leu Ser 

Val Thr Ser 

Val Pre- Lys 

Glu Arq Lys 

Leu Arq Gly 

lie Va 1 Al a 

His Tyr Gin 

Gin Tyr Val 

Ser Leu Leu 

Glu His Fhe 

F re Val lie 



Ser Ala C y s 



I :e Lea Fhe 

•; o 

As j) Ser Fhe 



Glu Glu Tyr 
; i ) 

lln Phe Thr 
>< ! i 

H:s He Asp 
inn 

?h-: Asp Ser 
115 

■ 3 .. '.' L y .3 L y s 

IV' 

Lys Asn Leu 
14 5 

Arc: Leu Thr 

Id" 

Ply Gly Tyr 



Glu Leu Lys 
Thr Phe Leu 




I le Va 1 



7-. la Vai Asn 



1 le Pro Val 

30 

Tyr Gys His 
4 3 

Leu Lys Arq 



Thr Thr Gl, 



Ala Ala V 1 1 
■") ( i 

Pro Asp Val 
luh 

Val Val ?:■:> 

l.; : 

Phe Leu L--.1 

I ': 3 

Thr Leu Ala 

II S 

Ser Gin Asp 
id 5 

Asp Glu Arq 
1 8 : ' 

Lys Met Val 
1 0 3 

Arq Ser Phe 
21s 

Thr Cys Val 



Fro Lou "31 u 
3 4 0 

Ser Gly Gly 



Lea A! a :iv Arq ALi Arq 



COla Ly- Oh-a i-'or iaa Giu Ala Fhe T!:r '"lu '.; i u Leu Tyr 



. : ; ■ .-Al 
, : : • 1 A 5 4 
.' !:•;.■ i:na 

400> <-ll 

■;,KA;inc:q at a -q.aq acq t q t: t c :c t q qgcqgcaagaa ccaatqttgga 50 

..'t tcqeqatc t t a-q 1 1 a. ccttctiqct gqcqttgqtg ggagccqtqa 100 

i ('tacctcta I ccqqcttcc argacaaqctq aaqgaattcc agggattaat 100 

aaaaotgaag aaaaaaatqq taatcttcaa :jHt at.t-.jtga atagtqqaag 200 

' ' tqcat gag ttcatagtta att tqaat aa qagatatggg actqtggtct ::00 

<a<"t tctaggt t t qqca qqaqa ctcqtaqtta qtttqqqcac tqttqatqta 000 

atqaaqcagc atauaatcc caataagaaa a egg accc 1 1 t.tgaaaecat aOO 

qctqaaqtca ttattaaqqt a t.c aa t cz qq aqqtqgcagt gtgagtgaaa -100 

aceacatgaq qaaaaaattq tatqaaaatg gtgtgactga ttctctgaag .J50 

agtaactttg ccctcctact aaagc 1 1. 1 aa qaaqaa t t at tagat aaatq .000 

getctcctac ccaqaqaccc agcacgtgec act cagccag ca t a t qc t. tq 000 

qttttgatat caag t etat t acaoaqatqq taatgggtag tacatttgaa <j l 0 

qatgatcagq aagt ea t 1. eq ettecaqaaq aatcatqgca cagtttqgtc 600 

tgaga'Agga aaaqqcttq c tagatgqqtc acttqataaa aacatqaetc 700 

a laao-.-aac.i atatq c ;aqat gccctcatgc aactqqaqtc ^.qttttaaqg 700 

icat a t: a a aagaa'-aaaa aggaaaoaac ttcaqtaaac atattttcat 800 

* a act > - 1: t a qtaeaagqqa acf.-'. t aat aa ccaacaqatc -tagaaqaca 850 

qtata.q at: *taA-*aqee a at Lata* a a taactqcaaa attqt atacc 900 













. V i i iV t 3 3 


ocs^^a ..,;;ca. rtt a 




1 1 r i 


-3i 1 1 i a a. 3-i' 1 h'O 


' a Ail. tt 


T^^ccoP a; 


.cat 


TO 3" 


as-o taut a 1 1 Po 


• qat a "t.tca 


auat est a^it T-ttggooal at 


C 3 a" 


aoa 


utttaatsoa 120 :> 


: it sqqtttq 


a t 5 a t a -a art a q t a a t a a a a a . • 


t 1 1 1 


teat 


o,io! tggat t 1 22 J 


G '.:-i>T.)oac3 


caggagtat.c ca a a at t aa g at 


T tqo 




a t a it gacca 1 30 0 


'.lUt act tot 


tagtqtattq qtqaagaqac Lncac; 


t a i • t 


ttotgtggag 1320 


'i a a ca jqtta 


1 1 g a a a ■;- a a a g t a t a a a o t g g f 




toat 


oaaqqga a ga 1 4 C) 0 


a get t gqa'o 


a c t gtct o a a : i a a q atat- 1 a a a 


a t 1 1 


t a ' a 


cat t taaa at hi 2 a 


oat t qt taaa 


t t: g a 1. 1 g a g g a a a a a a a c c a 1 1 1 a a a 


a (3 ,3 ■ i 


atotatgttg 1500 


latcctttta 


taaaccaqta tcactLtqta at 


a t a a 


a o ■ : o 


ctatttgtac 15 20 


t. taa 15 r >4 










210; 21:: 










• 211 ; 4 62 










••212:- pfc 










''21 ? - Hone s 


ap: er. s 








•-•100> 212 










tie*. Leu Asp 


Phe A hi lie ihe Ala Val 


Th .-: 


P i i e 


Lou Leu 2\1 a Leu 


1 




1 0 




1 p 


Val Gly Ala 


Val Lou Tyr Leu Tyr Pro 


Al a 


Per 


Arg Gin Ala Al a 




2 C 


2 2 




3' ■ i 


[ Gly lie Pro 


Gly He Thr Pio Thr Glu 


Glu 


Lys 


Asp Gly Asn Lea 




'■S2 






4 2 


Pro Asp lie 


Val Asn Ser Gly Ser Leu 


His 


Glu 


Phe Leu Val Asn 




20 






60 


Leu His Glu 


Arg Tyr Gly Fro Val Val 


Ser 


Phe 


Trp Phe Gly Arg 




6 2 


7 0 




'7 LT ( 


Arcj L"u Val 


Val Per Lea Gly Thr Val 


Asp 


Val 


Leu Lys Gin His 




P 0 


8 2 




0 0 


1 1 e Asn F ro 


Asr, Lys Thr Per Asp Pro 


Phe 


G I a 


Thr Met Leu Lys 






1 On 




1 0 2 


.'or L^u Lea 






P e r 


'/a 1 Per Glu Asn 




': I 0 


lis 




120 


". s .'■'•• o Ar-'j 








Tor Asp Per Leu 






1 ''■(" 




1 ' jr 













F he Ala 



Air. Met 



r e r 



iU f-.sp 



Flo Arq Fhe 



e.sn n 1 s 



■.sp Gly Ser 



Asn Mot 



lie Gly Lys Gly Fhe Leu 
. ' U 5 :: 1 0 

Arq Lys Lys Gin Tyr Gin 



i,ei: '.tIu be r v a i 



Asn lie II e 



:\\ o 



Glu Arq Lys Gly Ar:; Asn Fhe Ser Gin 
GIL 



I 1^ Fhe He Aso Ge 



Leu Val Gin Gly Asn Leu Asn Asp Gin ( G. n He Leu Glu Asr 



Met lie Fhe 



Ala Ser Gys lie lie Thr Ala Lys Lev 



ir.r Trp .el, 



Fhe Leu Thr Thr 



: : 1 J O J 1 



G <5 



Val Gin 



Lys Leu Tyr Glu Glu lie Asn Gin Val 

i i) 5 



Gly Asn Gly Fro Vil 



G i 0 



Thr Fro Glu Lys Ale Glu Gin Leu Arq 
3 ? ti 



Gys Gin His Val Leu 
"•: 3 0 



Glu Thr Val Arc Thr Ala Lys Leu 
' 3 '3 



Fro Val Ser Ala '-in 



Leu Gin Asp lie (Flu Gly Lys Fie Asp Arg Fhe lie lie Pre Arc 
'•■50 * " Ghh 1F,0 

Glu Thr Leu Val Leu Tyr Ala Leu Gly V,:l Val Leu Gin Asp Pro 

- F 5 3 V ! ) 3 ' r 



'.sn M'.r 



■r Lo Hi 



F r Asr Arq F'he 



;-.sp :;ly !.<?-a . ai 



Lvs Thr Fhe G c -r 



I.ou G 1 y Fhe Ser G '.. y 
4 0 5 



A'.r Fii; Glu Gys Frr fAIu L<~-» Arq Fh» AAi Tyr Met Val Thr 

1 ' 



I T. r 

.1 ' / I"! 





a T:.: la/a ' 




V-.: 


Cer 












• .:: 1 1 > ; a~ - 




















• .i 1 a • Heme aap ier.s 










•!!'0 ■ 313 










r - :a- ttat cggrtta.rja 


gga gaat t a. a 


igaat aqcta 


tctctgaact 


a a 


t c : i j : :t c a g a g a c a g c c g 


cccatataac 


0 2 n j ■"* >' i ' " 1 1 


aggccgqqt c 


; a ig 


• a 5 ;g j at tq tgceatatcg 


at t a-t g.u'g 


eta-gqage 


at atggtgqt 


1 c a 0 


aat a^a-u'r ttatt atggt 


acc gggaaag 


l" ; 3 a aa t aaaq 


gcctgcctgc 


2 JO 


:t :"'caagt t cacccacqaq 


q a g a at g a t : i 


,a.g a a gga cat 


t a ag atggtg 


'? L -! ■"; 


j a : (C'jci at c tgac accct 


gggaatatt t 


gc ag t ggagc 


tggccggttt 


30 4 


aa : t a a g g a g t: ;:c:a t a t 


t aaaeagaac 


ac aga qcct c ' 


atctccattg 


3 50 


iag::t ;aa* q tagtgaatcc 


gtggccct. gt 


actaattaaat 


a t tcgagcgt 


4 0 a 


a gg lagtqca a L a a-g a a t tg 


gt ac att. t t t 


gt at t at a a a 


gtgcccttcc 


4 5 0 


ag ctgtcaet gaaatggct t 


tattagtcaa 


cqtatttgqg 


ctgaaaaaga 


5 o o 


iaa :c: tctq attaecttca 


t gacgaga ac 


ctaaaqacqa 


agcctacagg 


') S ! ! 


jgc aaqggcc gcttcgtatt 


catgqaaqaa 


qqaaggea t a 


ggcttcggtt 


(50 0 


i ta : :c.:* c q a a aartu a 1 1 c 


t get gga gga 
gcdttgt att 


tatgtgt tgg 
t a g t g a 1 1 1 g 


aataat t acq 
t a .a t a a a a t a 


6 a i j 


i c t • a . a j t c t q q q a t a a t. c c 


7 0 0 


'.gt * t * g t a q t a a a a a t a ag 


act tat at a a 


a g 1 1 1 1 a g g g 


gacaat t aaa 


7 50 












agin ■ .g.4 










'-.111 ■ MO 










•-::i::a pkt 










• ' . ' 1 t !i''T r K"' a a: - i ens 










- •; oo.- :.14 










Met Gly Arg Val Tar Gl 


y Leu V s 1 I 


•rr So r Ar a 


Phe Leu Th r 




1 




2 ' 




1 5 


: c-u Ala His Loa Val 7 a 


1 7a i I 1 e 


' : . r Lea ! a o 


Trp Fer Arg 


Asp 























Le 



Vet Fhe Asn Cei Til : Ola O'er Leu lie :'er He Gly Aid His 

5 0 55 ' 

rer Ala Ser Va 1 Ala Leu Per Fhe Fhe He Phe Gli: Ara Trp 



Ci < Cys Thr Thr Tyr Trp Tvr lie Fhe Val Fhe Cys Ser Ala Leu 
110 115 ' 12C 

i t Ala Val Thr Clu Met Ala U>u Fhe Val Thr Val Phe Gly Leu 

12 5 l 3 0 ' 1 3 5 

Ly.r Lys Lys Pro Phe 
1 4 0 

<21'C- 2 1 5 
■CHI.- b97 

<;:i2> dna 

<21C- Homo sapiens 
■a4 00> 215 

tcccriqaccc tgecgecctg ecact atgt a ccgccactcf atqctqrttq r 0 

eel an actct cC'.taocc' c ettcqacteq gagsggetoa ggagaeaqa;: 100 

gascsggcct gctgcagcsc caatagtgscc cggaacgagt ggaaggccct 150 

ggcataagag tgegcccagc acctgagcct. gccrttacac tatytgqtgq 200 

tat.cgjacac ggcgggcagc agctgcaaca ccc:cacct.c gtgccageaq 2 5 0 

caggcccgga atgt.gcagca ctaccacatg aagacactgg gctygtqcga 300 

cgt qggctac aactt.cctya t.Lggagaaga cgggctcgta tacgaggcjcc 350 

gtggctggaa cttcacgggt gcccactcag gtcacttatg gaaccccatg 400 

tccattggca tcagcttcat gggeaactac atggatcggg tgcccanacc 4 50 

ccaqgccatc rgggcagccc agggtctact agcctgcggt gtgget ca gq 500 

a a g ! ' a a ?_ g a a aVa-aaet at g* qa t r-; ; -a .-, i aaeaeeagqa *:gtgsaqsal r C': 

cicac; ( -;t at a aa gg<.'-, a era acta'acaic rtcat^caaa aatqaseaea 505' 

'aa^aaacaaa aaa'aaaa--* g t. , •<- .-cM c t a- aaat.aaaaaV jtaqerg aaa 



vet 



u Ai a Trc 



le Va 1 Fr: 



en 
0 



Ala Gl- 



Thr Fro Ai a 

i o 



Mn Ala Arg Asn Val Gin Hi? Tyr H l s Met I,ys Thr Feu G!y 7rp 

8 0 8 5 ' 90 

• 'yf- Asp Val Gly Tyr Asn Phe Leu lie Gly Glu Asp Giy Leu Va] 

95 100 ' ' J OF 

Tyr Glu Gly Arq Gly Trp Asn Phe Thr Gly Ala His Fer Gly His 

110 1 1 F 12 0 

Feu Trp Asn Pro Met Ser lie Gly lie Ser Phe Met Glv Asn Tyr 

12 F ' ipn ' p'p, 

Mot Asp Arq Val Pre Thr Fr^ Gin Ala Fie Arq Ala Ala Gin Gl-.' 

14 0 14 5 " 15 0 

Feu Leu Ala Cys Gly Val Ala Gin Giy Ala Leu Arg F.ei Asn Tyi 

155 ' 160 165 

Val Feu Lys Gly His Arg Asp Val Gin Arg Thr Leu Ser Pro Gly 

12 0 " 17 5 1 8 0 

A.sn Gin Leu Tyr His Leu lie Gin Asn Trp Pre His Tyr Arg Ser 

1 8 5 19 0 1 () 5 



<F'10> 217 
•V : 1 1 > 18 71 
•F'12> PNA 

• 2 1 3.' Hc.irr sap i ens 
-IFF.' 217 

et.qqqaecee gaaaagagaa gqqgc:aaa'~q ao-aguaouao aqr-goaga ; q 5 
aaaqa'epsaa o^qaotcqct gct.qetM.-qt V WpF 3 ..-a qqq ' a ;e 1 



tttj.jct.J3 guegaettct actccaacat caagacgata gccct qaaca 400 

' ;i:-tC'7ti-ac aqqgaagatt at agace-itq 'jcaat'jijaj c*t t a ja ;t a -*. '; 0 

..'icttcc-i::;' aaaatacrac a a j aaaq aga aaaatctoaa t c ..: a* at t aqt 7 0 0 

g .-'..'Civcjqt aaagctgtag agttacacca ggaacagcaa at ct toateci 550. 

aaaccaaaac ctccaaaatc ttcaartgcc ggatggaqtg qgaqaaqqta 600 

gaacqqgqcc gcaggaaetc ga-*ttgcacc aaagaaaaaq caa.-aatrtg 6 r . 0 

c'"C'.Taa:;ac cacgctaaga gctaagcaac c t gga g a t ga t cccaq c.w: t 70a 

tcaaaqtqgt ctgtgtatac atcgccttct aaajcatgga c t a t aggi ■ t.g 700 

g tec a g a a g q tgtg c c • : a g a 1 1 a c a a c t a c c a t a g t 3 a t a c c r • c at a c t a 8 0 0 

eccatctggg t gaccc qggg raagccacaa aqgaaaqgee agagatggaa « 0 

ggacaggect gaecatgeag gagaacat ct ggacaaaggg caugqaaggg 900 

gttgggcclc aggcagggaa ggggatggag aagaqgagat gecja-gtuqa 7>00 

geragggeca aqtctcaagt gg-ragagaaa gqgtccaaag t gctggtucc lOOO 

aacctgaagc tgtggagtga ctagatcaca ggagcaatqg aggaggaqtg 1070 

qgatct ctgt qca:j.:ctcac agggatttgc cacggagcca caqaqagatg 1100 

etgggtcccc gaggcct.gt.g ggcaggcega taagtgoggc ccaagatcaa 1100 

qtcatqggag aaagataagc cctt. gattct lqc:at.;ctg aggaaagata 17!'10 

acaacaggqa gg qggaqa 1 1 t.cataiqtgt ggacag. :c 0 g tcaacttagg 1070) 

atggatggct gagagggctt cctaggagcc agtcag<;agg gtgqgqtggg 1300 

gceagaggag ctctcoagcc etcjeetagtg agegecatqa gcrcattgtc l'- r >0 

atgt.gctgag .'-at-qgeatga qgct.qaagta acaacr-atgg ggt at tt -;a* 14 n 0 

'Jt'-ttgacag attagaceatc tgt.atraagc caggccarcc a 1 1. t caa a a a 147a 

' t't-g.-ttc tgecagtact ccoxt jtac raiaa;at tac t gat;ga.;a f a 1 aaa 

''aafa'atta aq-ataaqaaaa qga ■-q-i 1. 1: q t aatcctacaa a a ■ a a a q. ■ - 10 : a 



auo cqrlQ.it tgctgacttt tgtqtgaaga .-it. cat a;! *~et tggeueaqua 1858 
adtaaagctt accccagggc a 18"! 

210'- 218 
.-.11 - 2 5 2 
21/.- 1' RT 
: 2 1 8 ■ Home sapiens 

4 00^ 218 

Mot Gin Leu Thr Acg Cys Cys Phe Val Fho Let! Val Gin Hy Per 

! 8 n is 

Lou Tyr Leu Val II-. Cys Gly Gin Asp Asp Gly Pro Pro Gly Ser 
2 8 2 5 " ;-;Q 

Giu A:?p Pro Glu Ar } Asp Asp His Glu Gly Gin Pro Arg Pro A rg 
r> 4 0 .15 

Mil F i o Arg Lys A:."'! Gly His lie Ser F r Lys Ser Arc; Pro Met 



Ala Asn Ser Thr Leu Lou Gly Lou Leu Ala Pr'. ■ Pro Gly Glu Ala 

I)' 5 j ' . •; 

Trp Gly lie Leu Gl'/ Gin Pro Pro Asn Arg Pre-' Asn His Ser a 

8 a 8 5 8 3 

Pro Pro Ser Ala Lys Val Lys Lys lie Phe Gly Trp Gly Asp Phe 

100 " " 105 

Tyr Ser Asn He Lys Thr Val Ala Leu Asn Leu Leu Val Thr Gly 

1 1 ("i 115 1 2 0 

Lys II o Val Asp His Gly Asn Gly Thr Phe Ser Val His Phe Gin 

i;.8 ' 130 155 

His Asn Ala Thr Gly Gin Gly Asn He Ser lie Ser Leu Val Pro 

14 0 ' 145 150 

Iro Sex Lys Ala Val Glu Phe His Gin Glu Gin Gin Me Phe He 

l rl lor 16^ 

Giu hi ; t Lys Ala Ser Lys lie Phe Asn Cys .Are Met Glu Trp Glu 

1 7 0 1 7 0 ' s a 

i ys Vaj Giu Arg Gly Arc; Aru Thr Ser Leu Cys Thr His Asp Frc 

] a r -. ] on - c 

; ~ a a o f~ a * r 



Asn Tyr His Ct Asp Thr Fro Tyr Tyr Fro .-:«r '~iy 
2 -\ 5 2 5 0 

1 0 > 019 
oil 1> 2D 65 
:.:12o :>NA 

0~i Bo Homo sapiens 
olCOo .:19 

qtqaatgtga gggt tt aatq actttcaqat gtctaggaac cagagtggqt 50 

gcagqjacaa cagqcaoqgc tgattctt. gg gcaqaggaga gtagggtaaa 100 

qggttotgca tgagctcctt aaaggacaaa ggtaacaqag ooagcaaaag 150 

agotcijggg gagaott.tga attaaagcoa cagaattqqt qgaagtqtgc 000 

gcqco ]ocgc cgaogtagct. actgcagcgc tgtogaocta qccgctagoa .:50 

oagggatc acaaggtaqq aggciaaycg ggcqagcaac - : 00 



5c: to :ojag 



ctcttootcc 
octtct oggc ggtgcqqaga 



igagcoaqac gaotgcagot gacaaoacqq i:: o^' : '3tgg gctccqqqcq -<b J 

■:cggg.:jotg t a ago g it g o cggcagtgct qotgqt act c ..icqct goo gg .; 0 a 

qqctqaocgt ctgggoacag aaaqaoacqg aqoccatog-c gctggaqqgc -!50 

aagtgtotgg tggtgtgcga otogaaaccg gccacggact coaaaqggctc 50:) 

gcagggga t.atc a; jtccg ggcggcaa.ic tcoaaggtcg 5 5 0 

acaaccacg agacat :cga gatgagcaac '."0 0 

aagacqogca toatttactt cgatcagatc ctjgtgaatg tgggtaattt t<50 

tttcaiaattg gaqtctgtct ttgtagoaoc aagaaaaaqa atttacagtt 700 

t cagt t o t ca cgtqat taaa gtctaccaqa qocaaactat ccaqgttaac 750 

ttgatgntaa atggaaaacc agtaatatct gcct 1 1 gcgg gqgacaaaga 5 00 

♦gttaci.cgt gaagctaoca caaatgqtgt cctaotctao otoaqataaag s 5i 

z t g g a g a a a a g t a a 1 1 1 g g t t g g a g g o t. g g 9 0 0 

:tttct qq f a ttrccct at 



a g g a t. -a a q q t 1 1 a c c t a a 
caqtattcca ogtttto: 
ttctcoatqa t'jttaa'o - 



ggattoaa^ Q 50 
gaq^tattq IC'OO 



-ago. t t • 



ac* ^ ar t at j ^'.t::?ttt :ctjga; : -::a ~r aaatt agt tacagatgt i 1 2 : ■ J 

aaattttatt tgtttagttt taaaagaet.g gcaacca ggt etaagaatta 1300 

aaaaactcta aagttctgac ttcaatc-sac aattagtgt.j atactgccaa 10 r >o 

aaaactgtat actgtgtt aa tatattgart dtatttgttt ttattccttt l-V"0 

ggaittagtt tgtttggttc ttgtaaaaaa ottggatttt ttttt.tc.agt 1150 

aactggt at t atgttttctc ttaaaataag gtaatgaatg gcttgc"ac 1500 

3ar:tt3cct tgactacaoa: atcatcgaca tgacttotct ca.aaaaaaaa 1550 

gaa-:g;ttca tagttgtat: ttaattgt.at atgtgaaaga gtcatatttt 1600 

:c3 igttata ttttctaaga agaagaataq atcataaatc tgacaaggaa 1650 

aajjttgott acccaaaatc taagtgctca atccctgagc ctcagcaaaa 1700 

•:a-j :t :c:ct ccgagggaaa tcttatactt tattgctcaa ctttaattaa 1750) 

aatgattgat aataaccact ttattaaaaa cctaaggttt tttttttttc 1800 

og-.agac Jtg accactttat ta.actggtgg tgggatgctg ttgtttcta,i IS :•'.'» 

•:tat acctat ttttcaaggc ttctgttgta tttgaaatai. catctggttt 1900 

tgoettaact ctttaaat.tg tatatattta t.ctgt t. tagc taatattaaa 1950 

':ti:aaatatc ccatatctaa atttagtgca atatcttgtc ttttgtatag 2000 

qte.it itgaa ttcataaaat tatttat.qtc tgttatagaa taaagattaa 2050 
taf.atgtt-aa aaaaa 0065 

o:iir. .120 



on 

212 
2 1 5 



. ' 0 1 
P.KT 

ilomo sapiens 



■' -4 0 0 > 20 0 

Met Gly Sor Gly Arg Arg Ala I>u Ger Ala Val Pro Ala Val Lex; 

1 r 10 1 c 

Leu Val l.cu Thr L'-u Fro Gly Leu Pro ".Oil Trp Ala Gin Asn Asp 



'hr Glu Pro He Val Lea Glu Gly Lys Cys Lea Val Val Gys Asp 
2[ -V 



Val Arq Scr Thr Asn His Glu Ti ■ £cr Glu Kel Ser Ass Lys Thr 
ci p y ■:. fi 

Arq lie lie Tyr Phe Asp Gin Jle Leu Val Asn Vai Gly Ajn Fhe 
Q '■ i Q o 1C5 

Fhe Thr Leu Glu Ser Val Phe Val Ala Pro Arq Lys Gly He Tyr 
HO 11-1 ' 120 

S--!r Phe Ser Phe His Val lie Ly.s Val Tyr Gin Ser Girt Thr lie 
12 0 ' 130 130 

3 In Val Asn Leu Met Leu Asn Gly Lys Pro Val Lie Ser Ala Phe 
140 " ' 140 15 0 

Ala Gly Asp Lys Aso Val Thr Arq Glu Ala Ala Thr Asn Gly Val 
150 160 160 

Leu Leu Tyr Leu Asp Lys Glu Asp Lys Val Tyr Leu Lys Leu Glu 
170 170 180 

Lys Gly Asn Leu Val Gly Gly Trp Gin Tyr Ser Thr Phe Ser Gly 
]£•:■ 190 195 

Phe Le ; Val Fhe Pr :> Leu 

2 0 0 

'OUT- ,:.:i 
:0 1 1 • GO 

01.. • d:ia 
:_• 1 •• - Arti f icial 

Artificial Sequence 
12.. ■ i-20 

GO' ■ S'/nLhetic construct . 



\ i'"'< ■ .:Gl 

■v-qqc'. cacc atgggctccq 20 

] iy ■ SG G 1 
Gl 1G .1 
GIG.' UNA 



1 



t-.r • mnai 



Art if ic:ial Sequence 
1-1/4 



4 00> 22.2 

.oiqaaqa qqa qsssttqqaq tccq 2 4 



l ::; 



A r t i t: i c i a 1 S ~ ' ' u c r. c <a 
1 - 4 0 

Synthetic construct . 



rgtvjct jgag ggcaagtgtc tgqtggtgtg cgactcgaac 40 

.:io> 224 
211 2 

::12> ;::ja 

2 1 3> H ;mo sap iens 



•100^ 22 4 

cggtgg~cat gactg:ggcc q t q t t ct t. eg 

gggect .|cgc tcgcccttta tgtctteacc 

t atcatct tc ct.:atcgccg gaactttctt 

tttcgtccct tgtttggttc atggcaaqag 

ggaccaacac agaaatatct gctgatcttt 

tatcc-jjgaa at-gttccnat t tacatatta 

gtgaagjttt gaagagtata aacccaggtg 

ctgctgqcct atgtttctgg cttgggcttt 

ttcctttgtg aata:cct at ctgactcctt 

tt:>atggaga t tct ;ct raa ttcttccttt 

gt.:att itct tgctgcatgt attcr.gqggc 

tgaga igaaa aagtggggca tcctccttat 

tggtgtcagc ccagaccttc ataagttctt 

tcagc ittta taatcctggt gctcatgggc 

gggaggcage tgccgaagcc tgaaactctg 

sc^tt^ttrt ttacaaowig car t. c: aqa t 

tcccaaacc g c a g a eta cat ctttagaaaa 

taaaaa-c^-c 1 1 1 1 1 c^acM: aaaatt :a:;a 



qctgcgcctt cattqeett c 
atcgccatcg agecqtt gcg 
ctggttggtg tctctactga 
tc a t ta 1 1 ga caa :aa aga t 
ggagr.gtttg tct:;tgt:ta 



taa a rtct t.: 
ag.ac a go a a>: 



5 0 
10 0 
150 
2 0 0 



a a aaaag rca 
ct ;tatgcga 



gga atcatga gtggagtat t 
ggggecagge a c agt gggc a 
at tcagc t tt catgaegctq 
attgtatttt ttg.atggctq 
cgttctacctg a accacctqc 
attatggaat aa acctggcg 
acctgggcat tct tagctgc 
ectget ctgc caagacaaga 
aacct caqgq a,accaacact 
agcacaactg tgccttttt c 
a a a a a a t a a a a c t a t : 1 c a a a 



.1 0 0 
4<yi 
50 0 

Mill 

6 5 0 



Fr ■ Aia L«u Ala Leu Tyr Val the Thr lie Ala He Glu Pro Leu 

. '0 2 5 :o 

Arq He lie Phe Lou He Ala Gly Ala Phe Phe Trp Lou Val Ser 

•15 " 4 0 ' 4 5 

Leu Leu He Ser .Hr Leu Val Trp Phe Mot Ala Are Val He lie 

50 " H -10 

Asp Asn Lys Asp Gly Pro Thr Gin Lys Tyr Leu Leu He Phe Gly 

o5 .'5 15 
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.it g-gqcaegg 


t. caatacaga 


t tcaaaact t g 


q t a-aaaa ccc 


c a -a-gq t gc a a 


0 1 1 


eggga ttejge 


qcetccaqac 


t. at aaa tggt 


tec : at g act 


a-c a tea ectt 


CCOO 


gg a acta a a t 


t.gaggt. ggjagc 


ca egcg aac a 


c at- a ataea-a 


gtggt g-gtca 


; '-ao 


ic a aciatgc 


ci_a.3qat.qtgq 


cagctcctgg 


t teg agt gat 


egtgtgtege 


. -CO 


g a aa'-gtgg 


■■i'-] g'ggaag t g 


.aatgagaaa a 


g t g g g -a a c a 


lag a a a; g g-aat 




.'aacacqaaa 


ct gtcggcag 


t. g gg-ca toot 


tgt a ggc ae-e 


■ctq-gt a gcaa 


a 4 00 


taggaatctt 


act cat cctc 


jtcttc.ee-: 


act g ga a a at 


gte aa-g gaa g 


. : c . 0 0 


.aaggacccga 


at aaaccagc 


ag aeagcgtg 


ccc atqaa ag 


cgactgtct g 


■ r : ,-| 


aatggeccag 


qc aoc t. c t aq 


c t -ggga get t 


ggc-etctggc 


t cc a t-c t g ag 


. ' • 00 


' caaa*. ggga 


qagagcccaq 


ca cccaaga t 


ccag caggg g 


aca gga-c a-g a 


."; r a 0 


'.it agaaqecr 


•-tacatatga 


catggggtgg 


aggaa caa t a 


acc at caeca 


. "00 


ggcat.gcctg 


cagaqcctgg 


a caeca aett 


tatggactqe 


ccatgggagt 


.0/50 


actca'aaatq 


t caqqatqtt 


t egceea ataa 


taaagecaaca 


gagaactg gq 


.: 0 0 0 


a:taaa aa:ta 


' qqoaaaaaa 


. i a a a a a a a a a 


a a a a a a a a a a 


a a a a a a a q 2 8 


4 8 


■ ;:in> avg 












\'\\ \\ ire'. 


ar: ic-ri.-- 














a :- : A: a 


] n 


V,; a;, •• = . 


a I n 

} r a- 



Ioui 



I.f'ii Thr Los Leu Frc 



t i ■ ■ e. re 



Ala Giu 



Glr: lie Val Leu Ser Gly Asr 



Los Al a Thr Glu Gly Lrc Fhe Al 5 Met Asp Frc Asr .A 

Li 7 0 ' " 

Leu Leu Val Thr Arq Ala Leu Asp Arq Glu Glu Gin A) 

8 0 8 5 ; 

Glr. Leu 71 n Val Thr Leu Glu Met Gin Asp Gly His 7. 



9 L 



1 0 0 



IDS 



"rp '7i y rrc , ,ji n p r;: val Leu Val His Vil Lys Asp Glu A.: 



10 



1 1 1 



1 V ' i 



Asp Gin Val Pro His Phe 7er Gin Ala lie Tyr Arg Ala Arg Leu 



12! 



: 30 



1 G, 



7er Aro Gly Thr Arq Pro Gly lie Pro P.-io Leu Phe Leu Glu Al t 
110 "' M r : 17a 

7f>r Asp Arc; Asp Glu Pro Gly Thr Ala Asn Ser Asp Leu Arg ?h>.- 



His lie Leu Ger Tin Ala Fro Ala Gin 7; 

17 0 : ■ 



?r Pre. Asp Met Ph 



n Lou Glu Pro Giro Leu Gly Ala Leu 7,1,: Leu Ser Pro Lys Gly 



18! 



Ger Thr Ser Leu Asp His Ala Leu Glu Am Thr Tyr Gin Leu Leu 

7 00 7: ) 7 ' Glu 

Vej Gin Val Lys Asp Met Glv Asp Gin AG. ,- : Ser Gly His Gin A Gt 

717 .■:■{■ .:;■<[■ 

Thr Ala Thr Val Glu Val Ger lie lie Glu Ser Thr Trp Val Ger 

730 .."'.!> * .'.IP 

I/u.i Giu Pro Iio His Leu Ala Glu Asn loi Lys Val Leu Tyr Pro 

..47 ..",(- 77 

H:s His M<M. Ala Gin Val His Trp Ser Gly Gly Asp Val His 7yr 

7'. 7 : 7 7 



7(0 



Fre Pro Gly Pre Glu Val Asn Ala Glu 



7 (\ 



■ 8 7 



u Leu Asp. Arg Glu Ala Gin Ala 



1 



't , r G 1 i' V -< 1 TP 



Ar j Leu Ser Al 3 

5 b 1' 



Glu Asp A] a Asp Ala Fro Gly Ser Fr- Asn ;!« His Val Val Tyr 

' vo 3 7-. 

Cl i. F.'ii Leu Ser Fro Glu Pro Glu Asp Gly Val Glu Gly Arg Ala 



•ho Glr Val Asp Fro Thr Ser Gly Sor Val Thr Leu 



.1 Of) 



Val Lou 

4 )s 



Pre- Leu Arc? Ala Gly Gin Asn Ilo Lou Leu Leu Val Leu Ala Met 



4 10 



4 1 ' 



sp Leu Ala Gly Ala Glu Gly Gly Phe S-.-r Ser Thr Cys Glu 



4 2 b 



4 50 



4 Hi 



Glu Vol Ala Val Thr Asp Tie Asn Asp His Ala Pro Glu Phe I' 



4 4 0 



T h r S e r Gin lie G 1 y Pro lie 



4 4 ' 
Leu Pi- 



Asp Val Glu 



Gly Thi Leu Val Ala Met Leu Thr Ala lie Asp Ala Asp Leu Glu 

4 7 0 4 ' i 4 k 0 

Fro Ala Phe Arg Leu Met Asp Phe Ala lie Glu Arg Gly Aspi Thr 

4 8 5 * 4 > 0 " 4 5 

Glu Gly Thr Phe '1 1 y Leu Asp Trp Glu Pro Asp Ser Gly His Val 

5 00 5 IE " 51 0 

Arg Leu Arg Leu Cys Lys Asn Leu Ser Tyr Glu Ala Ala Pro Ser 

515 55 0 55 5' 



His Glu Val Val Val Val Val Gin Ser Val Ala Lys Leu Val 



GO 



5 4 0 



Fro Gly Fro Gly Fro Gly Ala Thr Ala Thr Val Thr Val Leu Val 



Glu Are Val Met 



,60 



Fro Lys Leu Asp Gin Glu Ser Tyr Glu 
r -o5 5"'0 



Fro He 



F r 



•r Fh« Leu Lou Thr 



t i 5 L -1 0 r 4 ' 

■'■ ■ ■ ' •'' ' Val • ro ?er Glr; Tyr Leu Gys Thr Fro Arq Glr. Asp His 
> ; 50 675 ' 060 

' '■ . '. : o'J lie Val At Gly Fos Ar ! ys F-.sp Fro Asp Leu Ala For 
'A A '70 67 5 

••IV His Gly Fro Tyr Ser Fhc Thr Feu Gly Fro Asn Pro Thr Val 
670 685 G?0 

GF. 7-.ro Asp Trp Arq Leu Glr. Thr J.»u Asn Gly Ser His Ala Tvr 

6:' 5 7- C 0 ' 705 

F<--.j Thr Leu Ala Leu His Trp Val Glu Fro Ara Glu His lie lie 
7 10 715 720 

Fru Val Val Val .Ser His Asn Ala Glr: Met Trp Gin Leu Leu Val 

A- 5 t -,q 7 75 

Arq Val lie Val Gys Arq Gys Asn Val Glu Gly Gl n Cys Met. Arq 
''■10 74 5 ' ' 7' 50 

Ly- Val Gly Arq Met Fys Gly Met Fro Thr Lys Leu Ser Ala Val 
7 55 7 60 ' 7 65 

71 y lie Leu Val Gly Thr Leu Val Ala lie Gly lie Phe Leu He 
770 77 5 ' 7 80 

Feu He Fhe Thr His Trp Thr Met Ser Arg Lys Lys Asp Pro Asp 

7 85 7 90 7 75 

An Fro Ala Asp Ser Val fro Leu Lys Ala Thr Val 

800 S05 

7A. (A, 230 

Alio 50 

7: FA- FUA 

7 AAA- Arti f ici al 

FF0 .• 

7:21.- Artificial Sequence 
.0: A Synthetic construct. 
100 • 2.7 0 

'"To! Aora cqr-aqcccqa .'lorroAa 'uqiqaaaai cto 1 1 ca a t c <"< 





Yi,t he 


t : c ■:■ i i j .t.u 
















' C ^ ' 


aqctgt 


a a c c a c .i c f c 


<-qq U 




2 1 










.' 1 1 - 










. : 1 2 ■ 


ON A 








.'i - 


Art i f i 


c i a I S^cuen 






' - 












: Ivnthe 


tic ^ 1 i q o n u 




rcbe 


; 0 ■ i • ■ 










a gag 


tctgtc 


c ' c- a j a t a t c t 


rot 23 




. : 1 - 1 


.:33 








;:1 ". 


::'/S6 








::].'•: 


DMA 








;:i o 


Memo H 


apiens 






••oo> 


233 








i • c i3 q 


qqacat 




Uq" teat t q 


gqq 


atct 


gtggcc 


a a q 3 a a a a 1 1 


ttrt ggqq,-i'- 


caa 


< • a g a 


a c 1 1. g q a 


qa e 3 .a a a t ca 


q e ,a a a 1 1 q .3 a 


tea 



ttqa ggattaatgt I 0 0 

agtq a a t t caa a ca 170 

acttgaagct caatttctgg aaatctacct cctccttcaa tcggactgtg 200 

gatatcctgg tccaatctgt aagtctgcag gcatttaaat ccttcctgag 230 

atcccayggc ttagagtacg cagtqacaat tgaggacatg caggcccttt 300 

tagacaatga aaatgatgaa atqeaacaca atgaagggca agaacqqagc 3 c ql 

agtaataact teaactaegg ggcttaccat tccctggaag ctatttacca 4 00 

cgagatqgac aacattqecg caqactttcc tgacctggcg aggagggtga 450 

agattgqaca ttcgtttgaa aaccqgerga tqtatgtact qaagttcagc 300 

actaggaaaq gcgtgaggcg gccqgccgtt t gq- :*~ qa a t q caggcatcea !..SQ 

Ue-'-aaaaq ' aaa'c't c;:c aaqeca -t q. • aa-. -*-;aaca qcaagcaaga <U r ' 

t t q f a t .q t qa "taecagaqq qatecagU : t ca cca t cttqgaqaaa t.U 

* caa-ic' ■ '.aa aaccgattu qaaqqaaaaa :;q; ;*f c::;a aatcctaqaa ' : 



.U - a 3 a J 



.3 T 



.' a km a q otq a c g a g g c t a 
. 'tcaqtacca aatqgqt .-cc 



t ctqgcl ret a tut eqggca 10 
,-t.at ct .it?.' act ...ic qqq 1 1 



■ 3 a a '. t • 



Matt 1 



*: qaq ' t aaqa aataccqqqa cet atTictt ;'ctC''* acca act-Mceaaa 10.00 

qtgactgg jgctaaag.jc catcatggaq 1050 

ugg Matq a c t c t ac t c t ,:tct .v.: at t a l.«0. 
icgtara: gMactaaa: 



tc.it ccccac tgcagag.qag 
cat qf gcqgg a .'uacct eta 
att t it accc 



Mttqtt aaa qaagct.ct.tc 



ctacctgt.q tgagtcagaq ccctct qggt ttgtggagca cacagqcctg 



c c c rtctc c a g c c a g it t c c 
a a g a . i c t a g t t c t q c c a a c 



t. q g a a t c g t g t g t c c t g g c q g t g t c c c t g c 
t:j;.'tCd3ttt taatcctqct ctttttqat i 



aqccttttqt atqtttctce ttccacrctg ctggctggqc qgct.qcactc 

agcatcacce ct tcctgggt qqcatcjtctc tctctac at'' attt t taqaa 

ccaaagaaca tctgagataga ! ! etc' accc tcatccacat ctaaccaagc 

caqtgacctt get ctgqtgg ca ctgtggga gacaceactt atc*:t. tagqt. 

gggt.ctcaaa gatgatgtag aatttccttt aatttctege agtcttcctq 

gaaaatattt. tcctttgagc .jgcaaat ctt. gtagqqatat Maqt.qaagqt 

ctctcccMC ctectctcct gt t t t t a t t t ttt-.t.tgagac agagt.tt.tgc 

tcttgttqcc caggctggag tqtgatqqct cgatcttggc teaecaeaac 

ctct gcctcc tgggttcaag caatt.etect gectcagcct. cttqaqtaqc 

ttqgtttata qgeqeat qcc accatqcctg ac t a a t 1. 1 1; • i t gt 1 1 1 1 a g *.. 

agaq.-.caqqq * ttct.Matq 1. 1 ggt e aggc tggtrt caaa ctecc.aaci't 

'"aaa-qat qcce t. cet ta qect c 'caqa qtqetqqqat tacaagtat ; 



:aqqeccqf 
.♦cet. t'cac 



i a a 
1 A 0 0 
la 50 

1 [ .- 0 '0 

1 t'gi'i 
li.; 5 -a 
1 ; 0 0 
17 50 
1-0 0 
1 a 0 0 

i ;<oo 

1 i'a'J 

0 000 



.ctacagtt 



a q q ', c a t a a a tcact c .1 1 at ■ aq cc 7 qq a I a a t c t uac t a . : ta .: I qq c.; ■ si t .-JaeO 

tceeattt qt gctqtqqLqt itcc:ar j-.t tccttgtcet q:tttq:q*.q 2.200 

tqtqtgtgtq tgtqtqtcqt.q t gtgtqtgtt tgtatqtgta tqtct.Jt ct-j 2720 

t.ittqratcc tgaaccacaa at 2 cct.aagt agaqcaagaa t t eata m : sa 202G 

agctgcctct. tqtttcattt cacctcagca cgtaccat.ct utccttttat 2 6. SO 

tgttgt:qtt_ ttgtttttat ttttttqct : ttaccaaaca tat.ctqtaaa 23G">7 

tctt aa::cte ctgoot ugga tttatacaqc atctaqgtgcg t cictt.-.t a»q 271-0 

ccaataaata t tea at jtaa /:aaaaaaaaa aaaaaa 2 786 

eOlOa 2 34 
<'2l 17 4sl 

<212> ppt 

<.:l 3> ilamo sapiens 
•'•100> 2 34 

Me-. Ai-;: Trp lie i.eu Fhe lie Sly Ala Leu lie Gly Ser ler lie 

: " 2 1 0 1 2 

( :•/:' Gly Gin Gin Lys Fhe The Giy Asp Gin Val l.eu An lie Asn 

2 0 2 2 2 7i 

27a. Aiv; Asn Gly Asp Glu lie Ser Lys Leu Ser Gin Leu Val Asn 

3 2 ' 4 0 4 2 

Ger As:". 7vsn Leu Lys Lea Asn Fhe Trp Lys Ser Fro Ser Ser Fhe 
7 0 7 5 6 7 

Asn Are Fro Val Asp Val Leu Val Pro Ser Val Ser Leu Gin Ala 

0 2 10 

fhe Lys Ser Phe Leu Arg Ser Gin Gly Lou Glu Tyr Al a Val Thr 

0 0 8 2 0 0 

lie Glu Asd Leu Gin Ala Leu Leu Asp Asn Glu Asp Asp Glu Met 
as " 100 IDS 

Gh: His Asa Glu G:y Gin Glu Arq Ser Ser Asn Asr. [.-." .Asn Tyr 
110 112 122 

Gly Ala Tyr His Ger Leu Glu Ala lie Tyr His Glu M-'t Asp Asr. 



1 -s a 



Ala Ala Asp P!.e Pr - • -Asp Lou Ala Arg Arg Val Lys lie Gly 
14" ' I 4 c lit' 



Lys lie Vai Per Asp Tyr Gin Arg Asp r r - Ala Tie Thr Ser 

0 0 0 0 0 ■ . 01 ' " ' 

lie Leu Glu Lys Met Asp lie Fhe Leu Leu i ro Val Ala Asr. Pre 

0:10 ' OO'i Osi" 

As; Gly Tyr Val Tyr Thr Gin Thr Gin As:i Arg Leu Trp Arc Oys 

0 0 0 0 30 ,:4 0 

Thr Arg Ser Ar ; Asr. Pro Gly Ser Oer Ay. lie Gly Ala Asp Pro 

040 ' 00'.- ' ' 000 

Asr Arg Asn Trp Asn Ala Ser One Ala Gly Lys Gly Ala Ser Asp 

000 06 ; ' 070 

Asn Pro Cys Ser Glu Val Tyr His Gly Pre His Ala Asn Ser G hi 

0 AO 0 8P 000 

Val Glu Val Lys Oer Val Val Asp Phe lie Gin Lys His Gly Asn 

0 0 0 0 0 0 ' i O 0 

Fhe Lys Glv Phe lie Asp Leu His Ser Tvr Ser Gin Leu Leu Met 



Tyr Fro Tyr Gly Tyr Ser Val Lys Lys Aid Pro Asp Ala Glu ' Oi u 

00:0 ~ ' -AO ' 030 

Leu Asp Lys Val Ala Arg Leu Ala Ala Lys Ala Leu Ala Ser Val 

0.H5 04 0 <4 0 

Ser Gly Thr Glu Tyr Gin Val Gly Pro Thr Cys Thr Thr Val Tyr 

0 00 3 5 0 " 3 00 

Pro Ala Ser Gly Sot Ser lie Asp Trp Ala Tyr Asp Asn Gly Tie 

:<G0 070 Y'i 

Lys Phe Ala Fhe Thr Phe Glu Leu Arg Asp Thr Gly Thr Tyr Gly 

0 0 0 0 8 ■ .0 0 0 

Fh» Leu Leu Fro Ala Asn Gin He He Pre- Thr Ala Glu Glu Thr 

3 90 4 0 0 4 0) A 

Trp Leu Gly Leu Lys Thr Tie Met Glu His. Vai Ara Asp Asn Leu 

4 10 4 10 4 0 0 

T v r 



ct r act cc-j -. T c r act at si 



aaca icq act 
qaat aa gaac- 
tgct ct sect 
ct. gg get t c a 
ccag:a;ct3 
agat gggaag 
ttcttgggca 
tttc::caac 
agaagaecca 
aegg acait gg 
gc a a *: a t ca c 
agej g gtcac 
ttt. g gggt gg 
gggagatgee 
aact jgaaca 
ctecagaaaa 
cto:tacaat 
ttgacaaaaa 
gt 1 1: ct aaag 
tgagg ccaca 

a c a a a t a a a a 
~~a r*- a a. a frc 



atccacaaag 
t tgccttccg 
atctt ctt 
t gggg accac 
aart aaacaca 
gtt.ca at sac 
tgcccacttc 
atgtc a a gag 
ccctc :at- tg 
agggaaq ;t. c 
ttctggtgaa 
cttqaat ata 
t gtgcaagtc 
atacaaagct 
qtggcett ct 
ggect tgtca 
agtggataga 
ctggaaacca 
tgctgatt t t 
c aacc c a c a a 
' : c a q ' :ta< : ; : ^ 
cttcactotc 
c c a c a g a c g a 
* a a at a a a a a 



aattt a tag a 
t qtcccc-qqe 
aqcacccct q 
cctat 3C a gc 
ccc at ata ag 
toagt aacc a 
cue ac aagag 
t ga atgt t a a 
gtcaagaagg 
gctgt atgaa 
cccaggcgag 
q t a ga ca t a a 
t aacat tttc 
c a a g a i a g a a 
c a c a t g a t g c 
g a actqett t: 
t tgtcatccc 
gec a gaaca c 
ggt gtt.catc 
t actcccgaa 
t a t qga a 1 1. g 
ggctgt actg 
C'-acci agt + 
t c c 1 1 a a a t a 
*-. a 1 1 c t c 1 1 ' 
hi gacatat! 



ccNmci act 
aqqctqqt tt 
tgt atccact 
a a a sec a a a t 
tetgecat. c.a 
aaaq aaaagac 
a g c t g a a g c t 
gcagaagt ct 
g a t a a a ca gc 
tccaaaacet 
1 1 taa ageca 
cttccaat tc 
accagaaaqa 
gt getgeaga 
tagaaaqaqc 
tqat aaaqtg 
cccagatttt 
gatgggcat.c 
c a a a q a g .a g a 
gatqtcagtg 

ggacct t ret 
ct a aaaa a a a 
aact qataac 



agtgcataac 
gtattccct c 
tgqaaacc'.-c 
tccctaaeca 
t ct cc a gqqc 
accaq g gct t 
ctgac at t qa 
gcagg aaaat 
t ttct acaqa 
ca t gt g aaaa 
t gacc 1 1 ct q 
agtgqgaqaa 
ct ggtg ggeg 
q c a g 1 1 cc; c t 
tggatt acaa 
aagat q aqqe 
qagccaat ca 
c cat ttct. gc 
c a <a a a t g c c t 
ctccct acag 
a a g a g g g c a c 
t c a a a g a a t a 
aatgatgat t 
' a q a a a a t > " : - 
a cat t ejet a 
■ : aqq ' aaa *" 



35 0 
a 00 
4 0 0 

00 0 

r. c. p, 

60 0 

6 'a 0 

7 0 0 
7 : )0 

8 0 0 

8 50 

9 0 0 

9 5 0 
1000 

10 5 0 

1 i 0 0 
1 1 5 0 



1 '<'' 
1 a 5 



aaa; dcacca jcccagjtta gqcacctcta ttqcaqaatt aeaat j.ic.v 1 fr 1 0 
.it'.casiaja act aaa at at aaattOrfaaa c aaaaaaaaaa aaaaaaaa^a l~C'l 
a a a a a a a a a a a a a a a a a a a a a a a a a a a a a a a a a a <t a a a a a a a a 17 4 J 



•ii> 4 1"? 

I 2 > FRT 



1 < . u 



Heme sapien- 



<400> 276 

Met Ala Ser Tyr Leu Tyr 31 y Val Lou Pho Ala Val Gly Leu Cys 

1 5 10 ' 1 7 

Ala Pro lie Tyr Cys Val Ser Pro Ala Asn Ala Fro Ser Ala Tyr 

.'.'0 2 b 2 0 

Fro Arc Fro Ser Sc-r Thr Lys Ser Thr Pro Ala Ser Gin Val Tyr 



Ser Leu Asn Thr Asp Phe Ala Phe Arg Leu Tyr Ara Arq Leu Veil 

70 ' -i b ' CO 

Lou Glu Thr Pro S-;r Gin Asn lie Phe Phe Ser Pro Val Ser Val 

o5 7 0 7 5 

Ser Thi Ser Leu A. a Met Leu Ser Leu Gly Ala His Ser Val Thr 

,;0 FS OQ 

Lys Thr Gin lie L.-u Gin Gly Lou Gly Phe Asn Lou Thr His Thr 

■'1 " ' lliO 10', 

Fro Giu Ser Ala lie His Gin Gly Phe Gin His Leu Val His Ser 

110 ' 1 1 r j ISO 

Leu Thr Val Pro Ser Lys Asp Leu Thr Leu Lys Met Gly Ser Ala 

175 ' 130 ll-Tj 

Lou Phe Val Lys Lys Glu Leu Gin Leu Gin Ala Asn Fhe Leu Gly 

1 4 0 i ,.t }£ n 

Asn Val Lys Arq Leu Tyr Glu Ala Giu Val the Ser Thr Asp Phe 

175 leO 1,7 7 



Asn Fro Ser lie Ala Gin 



A.rq He A. sr. Ser His 7 a 1 Lys 

1 7 r l F 7 



.ys Thr Gin Giy Lys Val Val Asp lie lie ■air, Gly Ix-u Asp 



i; 



-u L'/s Lr: Phe His :.eu Au T /r Th r Ars 



t r: He Lou Val Gly Glu Glr. Val Thr Val G*.r: Val ?: • !•!•.- 1 

330 G 3 c . 340 

K i .' : CA: Lys Glu Gin the Ala I re Gly V a 1 Asp Thr Glu L"u Asn 

G 4 G ' /GO ' oh 

Sys Fho Val Leu 'An Met Asp Tyr Lys (Ay Asp Ala Va i GA a Phe 

seO L6G 070 

Phe Val Leu Pro Gar Lys Gly Lys Met Ar j Gin Leu Glu Gin All 



Lou Ser A3 a Arg Th l Leu lie l.vs Trp :>3r His Ser Levi Gin Lys 

G^'i ' ' ;:■):= ho 

Arg Trp He Glu I Phe He Pro Arg [La -a Ser He Ger Ala Ger 

A A 010 A: 

Tyr Asn Leu Glu Thr He Lou Pro Lys Men Gly Tie Gin Asn Ala 

•■.a) ooo alH 

Phe Asp Lys Asn A3 a Asp Phe Ser Gly l.Le Ala Lys Arg Asp Ger 



L»-n) Gin Val Ser Lvs Ala Thr His Lvs AG a Val Leu Asp Val 



Au Glu Gly Thr Glu Ala Thr Ala Ala Thr Thr Thr Lys Phe Hi 



'HI Arg Ser Lys Asp Gly Pro Ser Tyr the Thr Val Ser Phe Asn 

HO 3 8 1 390 

Arq Thr Phe Leu Met Met He Thr Asn Lys Ala Thr Asp Gly He 
3'")! 400 400 

Leu Phe Leu Gly Lys Val Glu Asn Pro Thr Lys Ser 
4 10 415" 

AHA- G37 

Gill:- 0 3 

GAL.- L'NA 

G A 3 Ar t- 1 f A- j a 1 



r L i : .; •- i a i Seuuenc 0 
A L J ' ' G n t h e r i c a s n s t r u s t 
A Of"; . ■• )/; 



Art i filial Sequence 
1-47 

Svr.t het ic nstruct . 



■ -1 ) 1 ■ 7 7 ■? 

:•.*.• g :t gtt ggcctctgt.i .-tccvaacca tgcaaagaca crucronu' J 47 

- 7: ; ■ 74 

-.:17 OKA 

< Artificial 

A U7 1 

7_; ■ Artificial ?equeni:e 
'.:7-. ■ Synthetic construct . 

-■'.vo • 737 

tugggg tctccaaaac cage 24 
2 4 ' 

7 4 

: >na 

A r t i f i c i a 1 

.Artificial Sequence 
1-24 

7.1' Syr.thetic construct. 
iuO ■ . 4 7 

igt.it :ggcq gaaggcaaag tegg 24 

2 4 1 
4 8 
: -na 

Ar*:i f icial 
Art if icial Sequence 

: - 4 8 

Synthetic construct - 
7 4 0 0 7 .": 4 ". 

jgcetot' ac ctftatqgag Mrtrtitq:- t g 1 1 uno :t a tgtgctcc 4 '>■ 

■A:10: 74: 
■A:l 1 > o 4 i 6 




C t t t C ' i '3 a. g 

agacacag gc 
a a a g g a a a c g 
a acaaatt ; c 
tctacagtgg 
agtgg 3gtca 
ggt :agcai.5 
gcacagccac 
gcc acca act 
caactct gag 
ct. gggtcaag 
tea a -cacag 
ca aacact ac 
catacagt gg 
agtggg gcca 
ggccagcact 
g ;ac ag acac 
gcca .: a a at 
caactctgac 
ctgagta:caq 
t ccagcacga 
cacaacijtcc 
tqtceagtgg 
aqt gqqgcca 
age c a a c a c a 



c c t ; i g a a q c j 
aatcctct at 
atcttgct tt 
1 1 : t a : 1 1 a t 
aa t ga g ac t a 
agccag :aca 
gcacag :cac 
g t a a c a a a e t 
a 3 actctgag 
ctgagt ;caij 
t acagc acac 
tgtgacct cc 
tgtccagt a g 
agtgg j jrra 
I g c t a g a a c a 
gcacag acac 
gccacc aact 
caactct gag 
:tgagt :cag 
t ccaqa a cag 
< aacga : atcc 
cctcca 3tgg 
cgtggggccg 
qa t cagca ca 
acacagcca c 
g c cacc a a c t 
caac t ctaa : 
' :' 3d ; i f a " i i 



tctttgccct 
ccagc cac aa 
gtttggtcta 
g c a c c t. c t g c 
a c c a c ■.: aact 
catct aaggg 
ctgagttcca 
1 1 cage a cag 
cac aa: atcc 
cct ac agtgg 
agtggagc ca 
ggecagea ct 
gca cageca a 
gac accaact 
c a actctgag 
ctgagt ecag 
tccagaac ga 
cacg acct zc 
tgtcaagtgg 
agtggggcca 
ggctagcaca 
qc-acagrcai' 
atcaccaat": 
caa at"t qag 
ctaa at ccag 
t- ccacacaa 



ctaaagtct t 
-aqagacaua t. 
ctatt gcatt 
caaca a: qaa 
ctgggtccag 
tccagcgtga 
t a c a a a a t c c 
c gtc a a gtgg 
a gtg gg gcc a 
ggeca g aac a 
gcact g zca^ 
gcca a aa act 
caactct gac 
ctga 'tccag 
t ccagca cag 
cacaaac tec 
cctccaiatgg 
agtgggq aca 
qgccagcact 
qcacaijccac 
gccaccaa ct: 
caact ctgag 
ctgaatccag 
t c aagt aaaa 
cacaqtgtca- 
■act -aagt eg 
:' aaaa :.' ; 



q g t a c a t c t a 
qaagat gcag 
t agaaqctgc 
tccaqt gtga 
tqtgacctce 
cct caaa t gg 
agtgggataa 
g a t aa a g c a t a 
gcacagcc ac 
gtc a aca a at 
caa c teat gag 
ctgagt atag 
tccagcacaa 
cacaa c;tc: 
t gtccaqt ag 
agtggggcca 
ggctggcaca 
gcae igccae 
accaccaact 
caactctgag 
ctciactccag 
t ccagcacag 
ca'-art-rtcc 

agt ggqa;cca 
cat cao-aca 



(> '0 
6 10 
'■ ! ■ 0 



9 a 0 
Q ■ , 0 
la 0 0 
1 a 00 
l ".. 0 o 
i : o 13 

1 0 o 

10 r a 0 

1 00 0 
i -a t c 



'.•t gagtctcig 
' s ~aqc ac i.i 



agtgqgatca gcacagi 



!att,:tgag I- 
gggt^rag 1 



gtgacctct gcaggctctg gaaeagsagc tctjvjtgga atgcacacaa 1 <00 
■at tree a tag tgcatctact gragtgagtg aggcaaaqcc tqgtgqatcc 1 75-0 



ctggtgccgt gggaaatctt 



:ggtot:gg ttgtgqcqgr 1S00 



ygtggggctc tttgrtgggc t rttct tctg t gtg agaa ac agcctgtccr 1-3' 



.gagaaarao -rttt: 



atg:i ceteaarcat i ^-J\ 



:a:a grtgtctacc , ; 

ggeettggtc caggecrtgg agggaatcat ggagcccccc acaggcscag 1GV) 

gt gga gt r r - : aartqqttct ggaggagacc agtateateg atagscatgg GOOe 

agatgagrgg gaggaaaagc gggccrtgag cagceregga aqcaagtyc: GOSO 

gsattcttca ggaaggaaga gacctgggca c 



.agaret ggtttcrttt .':100 



■rat ':c-3t:cc aggagaccec 
tg aag aaggt attccteacc 



tcccag-rttt gt ttg ag ate ctgaaaatet Gl c >i 
tttcttgeet ttaeeagaca ctggaaagag . .-Oi 



aatacta'at tgctcattta gstaagaaat aaat asatst eatctaacas ;.2 ':■'.< 

acsegaeaaa gagacjgctgt gettgesccg gggtgggrat ctagctctga ; .?i;0 

ga'iga aetaa gt*:ataggag aaaacc:cca tgctggaetc catctqgeat GaGG 

tcaaaat etc cacaijtnaaa tccaaagacc tcaaaaaaaa aaaaaaaaaa G400 

aaaaaaaaaa aaaaaaaaaa ,iaaaaaaaaa aaaa i.i 2 436 



2 1 ; 

GIG 



■ .g;j 

■ Homo sapiens 



■!0u:- 2 4 3 

Mot L y.v Met Gin Lys Gly Asn Val Leu ],fiu Met Hie Gly Leu Leu 

1 0 1 r , 

' ■ r" 

.'•if; 



1 



His Leu Giu Ma Ala Thr Asn Ger Asn r.lu Thr S' 
GO gt 



Thr 



Ala Asn Thr Gly Ger Ger Val lie Ser Ger Gl\ 
3 5 ■] 0 



a G e r . n r 



G.r /isn Ger el'/ Ger 



:r Giv Val 



ir.r . a .ia t-?r 



: 1 ".' lie Ser lie Al < 



Thr Asn 3er Glu Ser Ser Thr Thr S-:-r 



?-t Gly Ala Ser Thr Ale 

115 1 2 ( 



Thr Asn .ier Glu Ser Ser Thr Pro S-»r S'-r Gly Ala Ser Thr Val 
1 2 5 



1 -;0 



13! 



ni Asn oer 



0 e r 

1 ■; o 



Ser Val Thr Ser S-r 3.1 y Ala Ser Thr Ala 



145 



.50 



hr Asn Ser Glu Ser Ser Thr Val Ser 3-r Arq Ala Ser Thr Ala 



O ■- ' I 

15[ 



1 .10 



16: 



Thr Asn Ser Glu 3-t Ser Thr Leu Ser Ser >jly Ala Ser Thr Ala 

I'/O 1 '" 5 18 0 

Thr Asn Ser Asp 3-r Ser Thr Thr Ser Ser Gly Ala Ser Thr Ala 

l-.v5 I'-iq 195 



Thr Asn Ser 31 u S-.-r Ser Thr Thr Ser 

2 0 



a 5 



Gly Ala Ser Thr Ala 
. : 1 0 



Thr Asn Ser Glu :G-r Ser Thr Val S- : -r 
1 l 5 



Ser Arq Ala Ser Thr Al. 
.GO 32' 



Thr Asn Ser Glu Ser Ser Thr Thr S-:-r 5~r Gly Ala Ser Thr Ala 

2"-0 3 -.5 ' 34 3 

Thr Asn Ser Glu 3-r Arg Thr Thr Ser Asn Gly Ala Gly Thr Ala 

54 5 2 50 " ' . 5 5 



Thr Asn Ser Glu 3-r Ser Thr Thr Ser .-,. :r i31y Ala Ser Thr Ala 



•'■0 



7 0 



Thr Asn Ser Asp S.-r Ser Thr Val Ser 5-r Giy Ala Ser Thr Al, 



.' ^0 



: . 8 5 



Thr Asn Ser Glu Ser Ser Thr Thr Ser Ser Gly Ala Ser Thr Ala 
. 3 0 ..''5 ' .'00 



Thr Asn Ser Glu Ser Ser Thr Thr Ser 



Ser Gly Ala Ser Thr Ala 

no '• 1 s 



Thr Asn Ser Asp Ser Ser Thr Thr Ser 



:;<--■ r Gly Ala Gly Thr Ala 

'•5 '5 '■■'<() 



Thr Asn Ser Glu 



:.<-r 



Thr Val Ser 



'.'•>: r Gly lie Ser Thr Val 
54 0 34 5 



a Asn Thr An: 



Ser - i ' i S-.-i Sei 'ihr 55al Ser 5<-r ally Ala Ser Thr Ala 

Ser Gin S->r Ser Thr Thr Ser Ser Gly Val For Thr Ala 

3 ' 5 4 jo 4 0 5 

Ser Glu Ser Ser Thr Thr Ser Ser Gly Ala Ser Thr A :. a 

4 '. 0 4 1 5 4 25 



Asr. Ser Asp S-'r Ser Thr Thr Ser Ser Glu Ala Sf-r Thr 



t\ : a 



4 25 4 :-;o 4 H 

Thi Asr: Ser Glu Ser Ser Thr Val Ser S~>r Gly He Ser Thr Val 

4 4 0 445 4 ; 5) 

Thr Asr, Ser Glu Sor Ser Thr Thr Ser S-r Gly Ala Asn Thr A 1 a 

4 0 5 4.5) " 4>h:> 

Thr Asr. Ser Gly Sor Ser Val Thr Ser AUi Gly Ser Gly Thr Ala 

4 .'0 4 55 4 !•■ 'J 

Ala Leu Thr Gly M^t His Thr Thr Ser His Ser Ala Ser Thr A.I a 

4-5 4 , <0 4'<5 

Val Ser Glu Ala Lys Pro Gly Gly Ser Leu Val Pro Trp Glu II* 

5 5 0 'in! . 5i a 

Fhe Leu He Thr L'-u Val Ser Val Val A.', a Ala Val Gly Leu Lira 

1)15 5.:f' ' 55 5 

Ala Gly Leu Phe Phe Cys Val Arg Asn Ser Leu Ser Leu Arg Asn 



Thr Phe Asn Thr Ala Val Tyr His Pro H.is Gly Leu Asn His Gly 

54 5 "* .550 " 555 

Leu Gly Pro Gly Pjo Gly Gly Asn His (41 y Ala Pro His Arg Pre 

5e() 5t>5 5"-'0 

Arg Trp Ser Pro Asn Trp Phe Trp Arg Arc? Pro Val Ser Ser He 

5"5 550 555 



Ala Mot Glu Met Ser Gly Arg Asn Ser Gly Pro 



5 11 - 5 6 

55 2 • 5NA 

.. 1 :< ■ Arr i f ir; i al 

: : :•: o s 

■ Artificial Seqeer.eo 

1.22 ■ 1-25 

■Y- r - 244 



-.I" 1 ' 1 C I ,"i I 



Art if ioial Sequent 
1-2-1 

h r- 1 



V : 1 1 i'i e tic s < - q , ; e n c -? 



I*.." t g • 1 21 1- 1 a g t g q c t g t a ,.• t .a g c 

::0 • 2-16 

' : 1 • '! 2 

'1.2:. DMA 

: 1 2 ' Arti t i ci a 1 



..2:1.- Artificial Sequence 
222'. 1-48 

2 2-:'' r-yn* hotic construct . 
270' ,.4 6 

iguLOcaggc atcttgcttt. ccagccacaa aaagacagat aaagatgc 4" 

.Co- 2 4'? 

1 . 2 27 
.2 - 122 A 

. 2 .. Homo sapiens 
4C.Q> 247 

gggagagaga ataaatagca gcgtggcttc cct.ggctcct ctctgcatcc 50 

t ' cccgacct tcccagcaat atgcatcttg cacgtctggt cggctcctgc 100 

tccctcctt.; tgctactggg ggccctgtct ggatgggcgg ccagcgatga 120 

ooccattqag aaqatcattg aagggatcaa ccgagggctg agoaatgcag 200 

agagagaggt gggcaaggcc ctggatqgca tcaacagtgg aatcacgcat 220 

ucoagaaggg aaqtggagaa ggttt.tcaac ggacttagca .aeatgggqag 300 

'"aara^aagc aaggagttgci aoaaaggcqt ccaqgggctc aaccacagca 320 

t ; a a i" a j g a t t g c c oat a .a g a t c a a o o a t . j g t a 1 1 eg g a o a ago a q g a a a q -1 0 0 

oaa a vvg.via aacttggeca tggggtoaac aacactgotg gaeaggcegg 4 r 0 

aj-r'i laaoca gaoaaagcua tocaagagtt acacactoga ctcoacoaag 7C 2 



' ' : :u 'ijcc.idiwvi c t ■ ; c t j jd P g 

::! l .'ar':,'; ccttlcatca acct'.Trgj 

; ;:r. : iqcc otaaactggc atccagcct t 

* at oicit cagctgarat gacctgaaag 

' ' t c t. ■: j a a a t cert g a a g g g g g 1 1 g t a c t g 
t iicacca 957 



gcaa.:c it ca .-lag 'gu'ai. c. ''00 

: jjl '. I'.icct otagagcetc 7 50 

r.:tg:ggagg agcgtcgcca 8 0 J 

gctgggagaa taatgtcgcc 8 5 0) 

gnttgggjgt gggagacagg 90 '> 

ggat'igtqa ataaa:'ttga 950 



:•. 0 . • .-: 1 R 

s 1 1 > 2 4 7 

.-112 ■• FRT 

/:10c Homo sapiens 

4"0^ 2 4 8 

Mot His Leu Ala Ar j Leu Val Gly Ser Cys Ser Leu Leu Leu Lou 
i 5 1 0 1 5 

I.°u 01 y Ala Leu Ser Gly Trp Ala Ala So r Asp Asp Fro He Glu 



2 0 



65 



7 0 



03 



Val lie Glu Gly lie Asp. Arg Gly Leu Ser Asn Ala Glu A: a 



•lu Val Gly Lys Ala Leu Asp Gly He Asn Ser Gly Tie Thr H: 



Gly Arg Glu Val Glu Lys Va ] Phe Asn Gly Leu Ser Asn Met 



GLy Ser His Thr Gly Lys Glu Leu Asp Lys Gly Val Gin Gly Leu 



Asn His Gly Met Asp Lys Val Ala His Glu He Asn His Gly I.e 



1 0 0 



110 



1 1 5 



1 3 0 



1 1 5 



Gly Val Asn His Ala Ala Asp 
15 5 100 



105 



Gly Gin Ala Gly Lys Glu Ala Glu Lys Leu Gly His Gly Val Asn 



120 



Asn Ala Ala Gly Gin Ala Gly Lys Glu Aia Asp Lys Ala Val Gin 



1 5 5 



rl.e His Thr Gly Val His Gin Ala Gly Lys Glu Ala Glu Lys 



1 50 

Gin Ala Gly Lys Glu 
105 



Gin i,<:u: I eu As:: Gly Asn His Gl.n 2er Gly Ser 
i 0 0 i C 5 i 1 0 



Pi Gly Gly Ala Thr Thr Thr Fro Leu Ala Ser Gly 

215 2 2 0 2 2 5 



2 2 2 



G:e lie Asn Leu Pro Ala Leu Tro A.rq 

235 * 240 



: »i V ll Ala Asn He Met. Fro 



GO'- 24 0 

G 1 • 2 3 

Gi ■ GNA 

1 < • Artificial 



o ■ :-23 

3 Oynthetic const net . 
> • . 4 0 

a'a'q-:at cttgcacgtc tgg 23 



_4 
GNA 

r' lfi'Ti; 



.Ar 1. i f i c i a 1 S c- qu e n c e 
!-. 4 

Oynthetic c on stiuct. 



4()c;. . 51 . 

ingot- ctct gcttcctttc ctgc 24 

. 1 1 0 ■ ..51 
. GG ; 4 3 
GNA 

G- Art i f ici a 1 



G 1 ■ Artificial 2 o q ' i o n c e 
22 :-43 

Gc< • Oynthetic construct . 



GG 



att qanaangt ca t f qaagggat caacoqaggg ctg 4 3 

















tecaggaaia 


: ;j.:aa:;.;:- 




■.j a ac gt. a age 


I T 0 


a i.l-cc: aac 


f,,,-t,-^.: ? 


* caaaaaca 


1 gage cccog 


gggcg.ictcg 


:> 


a inc cj a a c c 


q c q a g a c g .7 1 


g"t accac ac 


gtgagta-ag 


ccaagcc ace 




t i a gcccgaaj 


oaqcqggaca 


crgt a get a a 


t g c t. c t ^ ■.: g a 


at get gc gc a 


1 r, ' i 


i- -gag at gag 


act aaqgaoc 


tggct agcag 


ca acatg a gg 


cgcgctgcaj 


i J a 


cat cggccae 


cgctgctg-t 


ga t c at act g 


at gatgat a a 


t gc t g a a g a a 


'J C :C 


:-::rrt,,c :J 


aaetaggca- 


to ig:;,:c:i 


gat aag a a t g 


octet gg got 




ctq a agaqcg 


gcc-.ttaetc 


a g a 1 1 e g a a g 


c t a a 3 c 3 a a t 


■ctcaa act ac 


g-,'i 


aica gccet. t c 


t. get gagcag 


ggat ggcagg 


ac act gt aag 


t gggtgcteg 


1 l 1 1 ' 1 


aaagga:cctc.- 


t ttgcactc a 


gt ago a acq. 


cagattactg 


ceaggegggg 


' ) C * '") 


ait 3C nagga 


get gctttag 


gqtg aagacg 


a ag ag a a gaa 


a ca gcagtgc 


t ) Ml 


aactt aaaqq 


gaa iggacc : 


acag agag a -a 


t. g t a a a a a c t 


a a at c a a g at 


t-i ! 1 1 


act a atacca 


ctcaacggca 


gt ca aatgtt 


cacr't gtggc 


a a aaca gc at 




t oaqccccat 


gtqtacctac 


at ca acatgg 


a gaa a at t a a a: 


a- atgge a ag g 


7.-,,, 


gacgagaagg 


q gaa t q t ce t 


cct g gaa gat 


ggcaa agggee 


gttgtccett 


k 1 1 a 


ctjacocgaat 


t tcaag tcca 


ctgccctggt 


ggttgatggc 


ga gctctaca 


; j u 


c': gga 5cagt 


caqcaqct t c 


caagggaarg 


a ac- ag gecat 


etcgeggaga 




caa.ag ;cttc 


qccccaccaa 


gaccgagago 


t acctaaact 


ggctgeaaga 


a 1 , a 


caccagctttt 


utgg< -ctcag 


cctaca t tec 


tgagag actg 


ggcagcttgc 


l'.'t'O 


aaggcgatga 


t gacaagat c 


t.actttttct 


teagegagae 


tggceaggaa 


lego 


t tt gagttct 


t tgagaacac 


cattgtgt.ee 


cgcattgccc 


geatctgeaa 


l ij 0 


aqacgat ga g 


ggtggagaac 


gqatgcr.aca 


geageg at gg 


aectccttcc 


1 ; aO 


• ■-gagqrcoa 


aetqetgt 10 


t cvaggccca- 


acg.at ggctt 


cccctrcaac 


1. on 


at act gcagg 


atgtcttcac 


get gagcccc 


a gcccccagg 


act ggogtga 


1: aSO 




t a t g a g g * c t 


t caattccca 


gtggcacaga 


g gaact acag 


1 a 0 0 


.,-.;zzVrtaz 


catctgtgt c 


ttcacaataa 


a g g a ; a t. ..: ■ - a 


g a q a g t c 1 1 c 


' ■ r ■ (a 




.eaaacaat 


a : vac ;aa 


a a a ~ a a 0 -. : t 


gat^eea* 


: 4 0 






... ...... ^. 


a a a a a " : * 


a--aac, 5 atg 


: ■; r : ' 















G a T '.] 3 a c q g g a a g a t 



:t 



1.1 '•- .1 



- taaaatgtea tret tec tggg c.-irt jgtaic 
la ]i.i;'j'it gagcgtgggc eceeggqtac aoat :a;t .13 
ette'eat caigacag/: ■.'a t i::aqaat ctqc:c-:t gg 



:.:a aaaicag qgggetgctq tatgcggcct cacaetc jgg cgtagtccag 

i' a -aeatgq ccaaataeag cctgtaacgg agetgtgggg actg:::-::t 

i- ]i:crggaac aeetacta'a ettggagcgg ct:c3gcrgc a a gc a eg t aa 

:'-rt ft ac:a gc at caaet g gceaacaqga cgt ggateca ggaeatcgag 

aqageeaaeq ccaaggacct ttgcagcqag tctteqgrtg rgtcaccgta 

t tttqt acca acaggggaga age a atgtga gcaajtceag tteci-jccca 

.icacautaaa ra at 1 1 ggee tgo::gct :c tctca aaart ggagacacga 

clctggctaa gcaacggqgc ccecgtcaat gcataggact cctgccacgt 



g c t a a a r a c r a g g g a < aa t g a t g -a a g g t g g g 



aaacag ctgggggagt. 



v ccagi get g 



gag gagggcttac agcajatggt agacagcta: 



-eeag taa aat. g i cagacaqrc ececgggqqc 
-:aaag.iagfc a.:'.caa ■• 



a ■ - : 



ccgaqtclt- c ac'agagtcag 
caagaeagct tcgtggaggt atcaaccagtg 
a a t g g ; ; t a g a a a -a t c c g t a a c t c t q t g q *: 
aargctgacc tggcttcagq qgctgtgaa': 
aa-t . • -aa-tat aa* a ttfataa^ae 

a-aaa.aa-at tqnaaee taa - a* ae*a 



1 7 0'1 
1 ?[-■') 
18')') 

1H ail 

1 )aa 
laSi.l 



fgecaagagg tggtggagga cqgggtggea gaccaaacag atgagggtgg 

cagtgtaccc qteattatca gc ac a t age g tgtgagtgca ccagetg jtg 

acaaggoeag ctggggtqca gacaggtcct actggaagga gttcetggtg 

ajt.gt. geacge t cttt Jt.get ggecgtgctg cteccag^tt tattcttget 

etacccjgcac cqaaa-.aagca tg.aaagtctt cctaaagcag ggggaatgtg 

ccagcgtgca ccccaagacc tgccatgtgg tgctgccccc tgagacccga 

caaattaarjcg cscctaggqcc ccctagcacc ccgctcgat r accgagggta 



■ g i.l : i 



: t l a ■ 
:6'qi 

: 7 ! 'a l 
; 7 'j i i 
: 8 0 ii 



aga ga*:a jc ut.g qo-itqca aiMcaracq'J 3100 

".•aojjj'q: ! a : ij,M;:qi:a tecaaaqtqu c 1 : 0 

ctggccte ttcac-ttcc 3200 
g c 2 g c c o t . a t o t. c a c tog c a g a 1 1 c a g g a c c 

-■T'Mao'iCt ocqt. qcqttc ta;cttg:ca utoaqrcaaq gatgtggttg 3300 
tt •;ct.!.\:gt eq t ■ 'oca i:ca cc t ca gq qac cagagggcta ggttggcac 



• •" .' n'. * :at ooag gg ct g c 

'' :■ eta ilia cagagttaqa aacjctca,;c 
Oul'c: 'ic* qcc a c 



(i 



: .0i ) 



gg :n: 



aatcctg agctcggaoo caact< 



g ac 



gag I- 4 0'. 



:f gtdit oag act otqqc. 



ga cagcgcgagc Goaggagaga 3 4 50 



tttci' aaca 

ctqatcoc^ 
a c ■ t" c t a a a a g 



acgtacgocO tgqcctciaa at.tcagggaa gagactgtcg 
tccjttgttg cgcgagaaec cgtgtacccc 1 1 ceo g z-za t 



1 V, fi'" i 



~ r r. 



gct coat <.-t t t gaac to a a a 
ecoeagt. oca eaqtt ga gcc 



cacqaqa aac 



ill' 



a id :.'.:a;ica<: 



taact g aac: 
aactt-tcc :-t.0'"' 

;- 7 o o 



t q cc ( : a g c a c a g g g g ccctg aatttatgt g 

qt.ttttatac attttttaat aagatgcact ttatgtcat t ttttaataaa 37.5i 

gtctgaagaa ttactgt.tta aaaaaaaaaa a 3731 

"31 0> 233 
'211;- 3 37 

">1 < Hrw 



-.pi <:• 



■"4 00> 2 33 
Met Leu Ar 



Thr A; a Met Gl v Leu Acq Sor Trp Leu Ala Ala Pro 

10 13 

Leu Fro Pre- Arg Fro Fro Leu Leu Leu Leu Leu Lou 

2 0 ' / 3 2 0 



Leu 31 n t'T'j Pro Fr' 



! ro Thr Trp Ala Leu Ser 
4 0 ' 4 -. 



•r 3jj Glu 7-.rq Fr 



F 7. e L rj u 

re 



Glv 



G 1 u 



1 :0 



Gin A 5 n Tyr 



12' 



Lou Fro L 
1 4 0 



His Leu Fhe Thr Cvs Glv 
145 lie 



Fhe S->r Fr 



I 1 e Asn Met Glu 



/• s ] 
16' 



lie Tiii Leu 



Ala Arq Asp Glu Lys Gly Asn Val Leu Leu Glu Asp 



Glv Lvs Glv Arq Gvs Fro Fhe Asd Fre Asn Fhe Lys Ser Thr Ala 



1 R' 



1 '-i 



:']] v a ! 



Gin Glv Asn 



Asp Gly Gl 

inn 

Asp Fre Ala lie Ser Ara 



ou Tyr Thr < n v Thr Val Ser Ser Fhe 
yrG, Gin 



Gin Ser Leu Ara Fr- 



Lvs Thr Glu Ser lor Lea Asn 



Gin Asp Fro 



Val Ala Ser Ala 7yr lie Pro Glu Ser :.eu Gly Ser Leu Gin G.I 

111 lie :v 



Asp Asp Asp Lys He Tyr Fhe Fhe Fhe 

1:60 



Glu Thr Gly Gin G.l u 

: : 7 u 



Fhe 



Fhe Glu Asn Thr lie Val 



Arg He Ala Arg il< 
: ' H ' 



Lys Gl 



Asp Glu Gly Gly Glu Arg '.'a 1 Leu Gin Gin Arg 
" or, i : ( c 



■ -P 

VJIJ 



Fh'i Iv-u Lvs Ala Gin Leu 



310 



;er Ara Pro Asp Asp 



Fh< 



/-.sri > a .. 



F h" 1 hr Leu Ge r 



Asp Trr Am Aso Thr Lou the Tvr Glv Val Fl 



e ^ rr e 



■r G. n i : ; u i: 



n Glv l.er Ale 



1 1( 



leu Frc Asp Aia Va i ], 



rh-> L"'u L 



Gln Va] Aru 



Leu Gin Fro Gin Ala Ar ••: i 

a •; C' -i 



1 r - Va 1 G 



fyr Gin Arg Val Ala 



Arg Val F'r; 

■1 



A:;p 



Glv I'-'U ills His T.ar Tvr Asp Va] Lou 



Tr<-- Arn Val His I 



■1 b L 



Gly Ara Lo;i His L /s Ala Val. Ser Vai Gly 

4 '■ L 1 - C 

He Glu c;Lu Leu r;i r . He ?he Ser Ser Gly 

4 ."'0 -! 9L 



Aln A-a. Leu Lou Leu Asp Thr His Arg Gly Lou Leu 



Ala Ala Sei Hi.- Ser cjy Val Val G;.n Val Pre Met Ala Asn 



"'/:• Sei Leu Tyr A.'O Se>r Cys Gly A. 
5 iO 

To Tyr Gys Ala Trp Ser Gly Ser 

'yr Gin Pro Gin L-:a: Ala Thr Arg L 
5 * : > , ' 1 

LLy Al a Ser Al a j 



a a 4 0 

•i Cys Lys His Val Ser Leu 



Trp ij. 



;in Asp Lie Glu 
V/0 



Ala Ser Ser Val Val Sei' 



5 Asp Lou Cys 

:> Thr Gly Glu 
5 A) 

F'he Gin Fr<-- Asn Thr Val Asn Thr Leu Ala Cys Pro Leu Leu Sei 



Fro Ser Fho Val 



Lys Lro< C y s G 1 u G 1 n V a 1 Gin 

Lao GOO 



Asn 1 



Thi Ara Leu Trr !,<--u 



Glv Ala Pro Val Asn 



His 



Asp Leu I eu 



G8c 

Ser Thr Ser Ar 



T 1 J 

r. r r 

Al a 
7 f i r i 



'•r Trp Gly Ala 



Asp Arq So-r Tvi Tix I.ys 01 u 



Ovs Thr Lou Pho' Val Leu Ala 

7 P 



Val L'E'U Lou Pro Val Lou Phe 

- Oi 



Lou Tvr Arq Hi:;: Arq Asn Gor 
7 4':' 



Mot 



Lys 

7 .1 c < 



il Phe Lou Lys Gin 



. u Cys Ala Ger Val His Pi< 



TP 



Pro Vni Val 



LOU 

7 65 



Fro Glu Thr Arq Pro Lou Asn Gly Lou Glv Pro Pro Sor 



Th r 

7 8 0 



Lou Asp His Arq Gly Tyr Gin 3ei Leu 
78 L 7 7 0 



;r Asp Sor Pre 1 Pre 



A . a Arq Val Ph-s Thr Glu S"r Glu Lyd 
8 0 7 8'V 



Arq Pro Leu Sor 



lie 

p. i n 



Phe Val Glu Val 17"- r 



Prr 



Val 

? .;. o 



r '-'^ Pro 



« r a 

875 



Pal 



Aru Leu Gly Ser Glu lie Arq 
8 3 0 



Asp Ser Val Val 



S-r 
8 35 



1 CP' 
11: 
17: 
1 v 



'; o /i 

2 4 
DMA 

Artificial 



7.7 17 Artificial Sequence 
7777' 1-24 

'07 7- Synthetic construct. 

op My 7 C 4 
■ q c ■ c 'P aca q a a t - ■ t q c t r e t g q 24 



.77 PNA 

.2 Art i i i cia 1 



i a 1 Sequence 



1 8 
5 i j A 

Art i f. i ci a 1 

Artificial f^quence 
1-18 

yn t h e t i c c on s t r u c '.. . 

556 

'it i i • , j 1 1 a c t g c a g 1 1 eg c 1 8 

. ■) \ . e ;>;/,' 

■ ,: 1 1 : -11 

pna 

.1 J >: Art if i ciai 

■ > " ii- 

. Artificial. Sequence 
:-41 

■■• ' ! > y nth e t i c :onstnj c t - 
o;0:'o ;!57 

fj iciqccatg tgaqcaaqtc caqttccaqc ceaaoacagt g 41 



UNA 

A. r t i f i c i a 1 

Arti f icial Sequence 
1-45 

I'yn t het i c cons t rue t . 

;:58 

?.u:c tqcaga tcttctcatc gggacaqece gtgeaqaate tactc 4 5 

5 9 
■; 5 6 
PNA 

Homo sapiens 

ensure 
•■6 3 5 

unknown base 
/ 5 

conga gqatqtgcag efqeegcage gaouoogget a eiaag igu i 10 
'ague ooiqg oucoqtacaa jcc :a'jo:"ca -ago -qua aaace-' :u";o 10 





J J 3 J C C 


acg: rccc: a 


a a -g a 


:ag :.:c;ee i "' 


eg -e :c " - : 


; a " 


: a ;eeacqa 


eg gcg ggggc 


gagtgtgcgg 


a a e a a a a c a c 


e g aegegg ag 


3 C 0 


•■etqcjq 3CH 


get eg ggggc 


egegat agoe 


acagcaaace 


■ageggeggeg 


3 5 0 


icagegctga 


: e gggee gg g 


act eacgge g 


eta agg a g gg 


atogceteeg 


4 f -j 




cagegggatg 


a gg g eaca : g 






A z a 


ggcgge ggcg 


gc ggecegg e 


g gg z ggag :g 


gc g a gg a a a t 


gg eegaaege 


5 a 1 a 


qgce gge gcg 


e etg gc tea g 


e gt g zt get a 


g gg at agt .a a 


tgggcttcgt 


5 : : a 


get gge a teg 


eggategtee 


1 g e e a e a g g a 


1 1 a a g a a a t g 


a a g eg ag agg 


0 a 


gaccacggcg 


ecgagecaga 


a ac g a gg gat 


gc a ggt ac gg 


geaggaagag 


rCag 


gctteceagg 


eeggegggge 


gag eg gag at 


gcgege gg gg 


c ge a g a t c t g 


'7 00 


gccgcecggc 


aeggacacag 


atggcggccc 


gcgegacagg 


aactttetet 


7 e g 


tcgtgggagt 


eatgaccgee 


■a ag a a a ta ac 


tgaaga.at ag 


gge a gtggc a 




gcct.ac.ag a a 


•aatggtccaa 


g a -a a a e a act 


gg gaaag t tc 


agt tct tct. a 


;a ",0 


aagtgagggt 


tct g acacat 


a t g t a a e a a t 


tec agt. 3 gtg 


ccactaeggg 




gtgtgg acg a 


ctcct acccg 


a acca ga a ga 


agt ac t 7 cat 


gatgatcaag 


j ' ,ij 


t ac atgc ac g 


ac : act actt 


g gae aagt at 


g a a tg gt 1 1 a 


tg agagca ga 


1 ■ 1 0 0 


tgatg.acgtg 


tacatcaaag 


gag a a agt at 


ggaga aettc 


ct gagg.agtt 


lata 


t gaacagca g 


eg agcccct e 


tttcttgggc 


agacaggect 


gggcaecacg 


liOO 


gaagaaatg g 


gaaa act gge 


e at ggagect 


ggtgag aact 


tctgcatggg 


1 ■ a.0 


ggggcctggc 


gtg a t ca tga 


geegggaggt 


g at t cagaga 


atggtgcegc 


1 ;■ 0 0 


acattggca a 


gtgtctccgg 


gagatgtaca 


e aaccca tga 


ggacgtgg ag 


1.. 50 


gtgggaaggt 


gtgtccggag 


gtttgcaggg 


g t g c a g t g t g 


tctggtct ta 


1 : 'J 0 


tga gatgcgg 


eagctttttt 


a t g a g a a 1 1 a 


cgagcagaac 


aaa a aggq gt 


1 5 5 0 


a .- a 1 1 a g a g a 


tctccataac 


a g t a a a a 1 1 c 


a ccaagctat 


caeattaeac 


1-300 


aeecaaeaaaa 


acccacccta 


ecagt ac agg 


ctccacagct 


aea tget gag 


l'!50 


c z g c a a a a t a 


tcegagctcc 


geca t cacac 


a a t a e a g c t a 


c a e eaca aaa 


- C ;". r 




g a g c a a a t a c 


a g<~a a eacag 


aaat teat a a 


a -a a a a?.." c 




• igcv: gaaa 


tccetceatc 


at'-aa' gagg 


*- tg; a a a e . : 


gc " a a e :: : a a 


-. <cv- 



























•taccggca. 


goeocC c : > 


= a g g, : .',t ; g 


,Ct.-agccca 


i :a ,;a; 


: / ■•'. 




ttgtc : ; a 


a gt ca ; j gag 


at g-.t a I a 


a.',.:,-.; a.c a 




-.1 a c c a a a g g g 


c gca t cat t a 


acttc iaaaa 


gat. C'.-agt ac 


gaat aeogee 


l-ac 


ia gt g a a ccc 


catgt U ggg 


g c t g a g t a c a 


tcct ggacet 


a c t a c 1 1 c t g 


1 ncg 


t a aa aaaago 


a ga a a gggaa 


aaaac t aacg 


at ccct gt aa 


gg^agcaege 


l arc 


-it att tacag 


cag a ::t 1 1 ca 


a c a a a a t c a a 


gtttatgaaa 


ca t a a ggaac 


1 cca 1 


t g gat qcac a 


a g a a 1 1 ( j g < a • 


a a g a g a a t c a 


a t. caggaa*- c 


tag at c c 1 1 g 


a 0 00 


t oett tctc.t 


caaa at ccct 


; a a g a a a c t c 


gt ccc -t 1 1 a 


aggt^actgg 


gas a 


gt aga agagt 


g ag a a aaa a g 


3 a a c c a a a q a 


t a a a a a g a t a 


a ,t c a t a c t g a 


.: 1 0 0 


t:t aett.tgtc 


tgggagttt.c 


gacat.gtt. tg 


t g a g a 1 1. 1. a t 


ggqaaacet. t t 


/: 1 5 a) 


gag a aga cgt 


gtctt atocc 


c a a tea q a a a 


gtcaagctcg 


tagtt atget 


oo 


t ttcaat tot 


ga at aeaacc 


■a t g a c a a ag eg a 


a a a a c a a g 1. 1 


cj a a c t g a t ag a 


00 0 0 


gagatta acq 


cattaaqtac 


cctaaagccg 


a ca t g caga t. 


1 1 tgc atgtg 


03 0 0 


t aagg ag agt 


1 1. tcaagauc 


actggcaata 


g a a a t a g g a t 


cat co aagt t 




t aac aat gaa 


tctttgctct 


tct tetgega 


cgtcgacctc 


gtgt. t. tacta 


.a; on 


eaga attc-t- 


tea go-gat cgt 


■e.gagcaari ta 


a a g 1 1 c t ggg 


cca a a - aaata 




t at t t tccaa 


tcatcttcaa 


ccag t a t gac 


acaa aga ttg 


tttateigtgg 


. ! .0 0 0 


gaaagtt aec 


agtgacaacc 


atttt geett 


tactcagaaa 


actggcttct 


.'a5M 


ggagaaaeCa 


tgggt ttaqc 


atcaegtgt a 


1 1. 1 a t a a ggg 


aaatctgtc 


.'600 


cgagtgggtg 


gcttt.gatgt. 


1 1. cca t ccaa 


ggctggggg a 


t ggagga t g t 


! ' 6 0 CJ 


ggacctt t 1: c 


aacaaggtt. g 


tccaggcagg 


tttgaagacg 


1. 1 1. a g g a g c c 


. : 7 0 0 


riggaagtagg 


agcagtaaoac 


gtccaccatc 


ct gtctt ttg 


t ga * ixcaat 


;;7 .on 


cat ga cccaa 


aacagt acaa 


aat.gt gcttg 


gggt ccaaag 


cat -gacat a 


0a!.0 


t gagt cca-'c 


ca gcagot gg 


c t g a g a t q t g 


get aaaaaaa 


a a t a a t. c c a a 


o R o o 


•ii-tacagt.aa 


aagcagcaat 


aataa'aaa"; 


c a a t. g a g ag a c 


a g c '.a t a a t a t 


0 0 a 


^cagctttgc 


tggaaaagac 


attttt aatt 


atctacttta 


1. 1 1 1 t. •- ,a a a a 






tgatca a' tt 


*:C. ga -.a* - eg 


cc .caaa ;a 


t -. t , t • t. t r. :: 










, ■; ■; 













t .. . ... , 








.: a J Li aaecT q 


-ga,.- :ta 


:;-ta ; a.u 1 


t acc ' •. \ a.u 


i:a.ii.,.g tt 




i 


V * t a a a a a a a 


tcatt*a:t:a 


Caaa.ccctc 


t g ct e .".a a * c 


c^.tqae.a. 




3 ■ 


aaacgtqaac 


a 1. 1. cc t acaa 


agtattattg 


t a acaa n.-ca 


etat aaet ct 


?; 


50 


agt aaatgt t 


ctgttaagat 


t at taacatt 


caac uattc 


taccttttat 


30 


00 


qttttgtttt 


tttttlttac 


a a t*" g t 1 1 1 a 


aagceat t 1 c 


atattceaat 




3. 0 


tgtaagat a a 


ggaaatgtga 


taat age tgt 


t tea teat tg 


t ct tcaaggag 


3 - 


0 0 


aqctttccag 


agttgatcac 


ttcatcicat 


ggt act ct ga 


t c a g e a t g a c 


3- 


50 


c acgt aggt t 


t t t tgt t tga 


tttqttttgt 


tctttt * t tg 


agaeggagtc 




: " a 


tcactctgtt 


acccaggctg 


gaatgc aqtg 


gegeaatett 


qqeteaettt 


^ [ 


> 5 0 


a acctcca ~ t 


trcctoqttc 


aagcaa : 1 cc 


a-etgectttg 


cc t cccqaq t 


3« 


; ia o 


agctgggatt 


acagqcacac 


acc acc aege 


aeaant agt t 


1 1 1 1 1 g t a 1 1 


3' 


")50 


* tt agtagag 


acgggat ttc 


ace at gcaag 


aceagctgg a 


caegta ggtt 




1 a 0 


ttaaagcaag 


gggcqtaaaq 


a ag qcacagt 


a aggtatgtg 


gctgttetcg 




' 30 


tggtagt t a a 


t.t-ggr'.-taa 


a t a q .-3'; : gg 


a a a t aaat 1 1 


a a a jaa a a, a t 




00 


ttggcatttt 


ctcttct tga 


cccttct:;tt 


: .a aag gqt a a 


a a t a 1 1 a a a g 




; 5 0' 


1 1 1 agaa t ga 


caaagatgaa 


ttattacaat 


aaatctgatg 


tacacaqact 


a 


100 


gaaacataca 


cacat acacc 


ct a atcaaaa 


aqttgqgqaa 


aaatqtat tt 


3 


)30 


ggttttgttc 


ct t teat acc 


gtctgtg- ta 


t atgggtcig a 


gatggttttc 


4« 


100 


attcttt aat 


t a c t g 1 1 1 1 g 


ttttat actt 


a g t a t c t g a a 


atacctt taa 




) c -0 


t 1 1 a t 1 1 a a t 


atctgttgta 


caq iQi^ ctg 


caaattt ctt a 


aatacctqt t 


A 


00 


agt tagt at t 


att tatgt gt 


ate qggagtg 


t g 1 t t a q t c t 


gt tt tatttg 


/i 




cagtaaac ag 


a I c t. cca aag 


atttcct r tt 


ggaaacgett 


1 1 1 acc ct cc 


4 . 


: 0 1 


ttaattt it a 


t attcct.tac 


tgttt t acta 


a a t a 1 1: a a g t 


gt tct 1 1 gac 


4. 


:=.o 


a at; t ttggtg 


ctcatatgtt 


t t. r; '] g g a C a a 


aaqtgaaat a 


aat -tgtcat 


4 


* 0 3 


' r accagaa 


aT. taaattc 


tcaaatcaaa 


tg: gect t a a 


taaatttgtt 


A 


, c ,"■ 


' t catttaga 


t t tcaaacag 


tgat agactt: 


uccattttaa 


t a a a eg t cat 


a 

a ■ 


0 ' ) 


* i : icggctg 




..-.a — a. 


taat:ag-a 


a a a a a a * a a a 























- - -t- r - *- 


















t' : 0. 








z J.: ; 


o;o333 . 




o c 






















■ ' ? 1 n ' 

< 2 1 1 ' 

< 2 1 2 ' 


GO 
• - 0 2 
- F RT 


























< 2 i 3 ' 




-.pier 


S 






















o-l 00, 
Mot 
1 


• 2 60 
Ala Ala 


Arg 


Gly 

5 


Arg 


Arg 


Ala 


Trp 


Leu 

10 


Ser 


va 1 


Leu 


Leu 


Glv 
1 2 


:.-?u 


Va] Leu 




F ri g 

2 0 


Val 


Leu 


Ala 


5 o r 


A r g 

O 


Leu 


Val 


Leu 


Fro 


2 0 


A 1 a 


Ser Gl u 


Lj o u 


Lys 

_ J 5 


Arg 


Ala 


Gly 


Fro 


Arg 
•10 


A r g 


Arg 


Ala 


S e r 


Pro 
4 


G 1 u 


Gly Cys 


Arg 


Ser 
2(0 


Gly 


Gin 


Ala 


A 1 a 


Ala 

r: c 


Se r 


Gin 


Ala 


Gly 


Gly 
0 0 


A 1 a 


Arg Gly 


Asp 


A 1 a 
2 c 


Arg 


Gly 


Ala 


Gin 


Leu 

2 0 


Trp 


Pro 


Pro 


Gly 




A?p 


Fro Asp 


niy 


Gl y 
o 0 


Fro 


Arg 


Asp 


A r <j 


Asn 

8 5 


Fhe 


Leu 


Fhe 


Val 




V 3 ] 


Met Thr 


A] a 


G 1 13 


Lys 


Tyr 


Leu 


Gin 


Thr 

1 0 


Arc 


Ala 


Val 


Al a 


Al a 
'■ ' t z 


Tyr 


Arg Thr 


T rp 


Ser 
1 1 0 


Lys 


Thr 


He 


P r o 


Gly 

1 1 2 


Lys 


Va 1 


Gin 


Fhe 


Fhe 
1 2 0 


Sei 


Ser Glu 


G 1 y 


Ser 
1." 2 


Asp 


Thr 


Ser 


Val 


Pro. 
1 < : 


He 


Pro 


Va 1 


Val 


F r<~> 
1 V- 


L • j u 


Arg Gly 


Val 


Ae P 
1 A 0 


Asp 


Ser 


Tyr 


Pro 


Pro 
1 1 2 


Gin 


Lys 


L y 3 


Ser 


Fhe 


Hot 


Mot Leu 


Lys 


Tyr 
1 2 2 


Mot 


His 


Asp 


H i s 


Tyr 
1 00 


Leu 


Asp 


Lys 


Tyr 


Glu 
* 0 o 


T rp 


Fhe Met 


Arg 


Ala 
1 2 0 


Asp 


Asp 


Asp 


Va 1 


Tyr 

12 2 


He 


Lys 


Gly 


Asp 


A r o - 

1 8 0 


Lou 


G ] u Asn 


Pho 


Lou 


Arg 


Se r 


Leu 


Asn 


So r 
1 ''-■} 


Se r 


Glu 


Pro 


Leu 


Fhe 


L-u 


Gly Gin 


Thr 


G 1 y 

2 0 0 


I.eu 


Gly 


Thr 


T h r 


G 1 3 

2. l ] 2 


Gl u 


Met 


Gly 


Lys 


.- 1 0 


Air, 


I-u Glu 


I r 


GI y 
1 2 


G i u 


A 5 r: 


Fhe 


Cy* 


Me t 


'"■ 1 7 


oly 


F r o 


G 1 y 


Va 1 


. r. 


^ i~ f 






V j J 




A r g 


A i • ; 


Met 








* 1 i : 


r : 1 "/ 



His 
Thr 
Asn 
S e r 
Trp 
OH: 
Asp 

T MP 

- J > 

Leu 
Pro 
Gin 
An 



Gly Ayr 
Thr Leu 
I : "r Tyr 
lie Gin 
Thr Glu 
P!o> Met 
01 u The 
Pro Fro 
Asp Ho 
Thr Arc: 
Arc: Arq 
Ami Aeu 
V 3 1 A r q 
Phe Val 
II" Asn 



I 1 e Ar q 
2 A3 

H i s P r o 



Mot A; j 

H 'J 




lie H L 3 

3 ) : J 



Arq File 



Leu Thr 

o h o 

Arq Arq 
3H 

Val Met 
■1 1 0 

Gly Arq 

■3 ; : 5 
5 ■; o 

Leu Tyr 
■5 5 5 

Arq His 
•1 '7 0 

r: 1 1] Hi s 
-1 R 0 

GH. Glu 

[.nn 



Asp L e ii 
Asn Lys 
Ser Arg 
A r g G 1 u 
Ays Glu 
Gin Pro 
Gly Lys 
Gly Met 
Gin Val 
r 1 e lie 
Pro Met 
Lys Lys 
Ala Tyr 
G 1 u Glu 
Ser Gly 



Hi s A s n 

Asn Pro 

Lys 1 1 e 

lie 'Ail 

Asp Leu 

Arq Gin 

Tyr Leu 

Asp> Ser 

Met Glu 

Asp Fhe 

His Lys 
Leu Gin 
Leu Asp 
S ° r I. e u 



Ser Lys 

3 9 0 

Pro Tyr 

no 

Ser Glu 



Leu Met 
< 1 0 

Gin Leu 

3 5 0 

A r <5 G 1 u 

3 7 0 

Tyr Ser 
i ~- 0 

A 1 a G 1 n 
•1 0 0 

Mot He 

4 1 0 

Lys Glu 
4 3 0 

.A 1. a G 1 u 
4 4 .0 

Gly Lys 
4 GO 

Gin Thr 
4 7 0 

Ala Gin 
4 90 

Ser Ph. e 

SO 1 -. 



He His 
Gin Tyr 
Levi Arq 
Ser Lys 
Gly He 
Glu He 
Ala Val 
Arq Glu 
Asn Ala 
He Gin 
Tyr He 
Lys Met 
Fhe Ser 
Glu Leu 
Leu Ser 



Gin Ala 

Arg Leu 

His An 
7 7 7' 

Tyr S"i" 

Pro Fro 

Leu Glu 

Asp Gly 

Ala H.-v. 
■1 Or 

Asn Ala 

Tyr Giy 

Leu /As j"' 
4 r , r 

Thr V.iJ 
4h0 

Lys II e 
4 -■ 0 

Ala Lys 
4 9 0 

Asn Ser 



://s Thr Gys Leu lie Fro Asn Gin Asn V.il Lys Leu vai Val L-"u 

5>H t- ■ 1 5 57e 

Leu Fhe Asr. Ser Asp Ser Asn Fro Asp L ,'s Ala Lys Gin Val Gin 

5 /"•■ 5H ' eH 

Leu Met Arg Asp Tyr Arc lie Lys Tyr Pro Lys Ala Asp Met Glu 

5 H 7 'h ' ■.!■;] 

He Leu Fro Val s-?r Gly Glu Fhe Ser Ara Ala Leu Ala Leu Glu 

.TV G10 e 1 G 

Val Gly Ser Ser Gin Fhe Asn Asn Glu G-r Leu Leu Fhe Fhe Gvs 



Asp Val Asp Leu V.il Fhe Thr Thr Glu Phe Leu Gin Ar-j Gys /- 

G ■> ' G ■! 0 >: 

Ala Asn Thr Val L->u Gly Gin Gin He Tyr Phe Pro He He f 
.or- Grs 

Ser Gin Tyr Asp Pr" Lys He Val Tyr G-r Gly Lys Val Pro 
'-'o i)"0 

Asp Asn His Phe AG. . i Phe Thr Gin Lys 7hr Giy Phe Trp Arg A 

P ■-: 0 0 :■• e t- 

Tyr Gly Phe Gly Tie Thr Cys lie Tyr Lys Gly Asp Leu Val A 



Val Gly Gly Phe Asp Vai Ser He Gin Gry Trp- Gly Leu G-lu Asp 

7H '15 " 7./H 

Val Asp. Leu Phe Asn Lys Val Val Gin Ala Gly Leu Lys Thr Phe 

77" 7/0 7V. 

Arg Ser Gin Glu Vai Gly Val Val His Val His His Pro Val Phe 

7 4 i.i H5 7'.e 

Gys Asp> Fro Asn Leu Asp Pro Lys Gin Tyr Lys Met Cys Leu Gly 

7L. C . ' GO 7G7 

Ser Lys Ala Ser Thr Tyr Gly Ser Thr Gin Gin Leu Ala Glu Met 

7'G) -75 7b0 

Trp; Leu Glu Lys Asn Asp Pro Ser Tyr Ser Lys Ser Ser Asn Asn 

7 P r < "oo 7 etc, 



Asn Gly Ser Val Arg Thr Ala 

pep 



■ i - A s r A iAm c i a 1 










: .'.21 ■ Artificial S-~cr..-->nce 










i ■ ■ 1 - ^ ~ 










"*AA * AA v T.th & tio c:^is^ rurt . 




















jviccacrac ggggtatgaa cgac 2 4 










. ! i '.! A 2 > A: 
A A.. A ■ 2 -J 










' "■ ' ■ ANA 










A 2 '. A Ar t; i f ic: al 










': !/:'!' 

A ! 2 A A r i f i c i a I S *a g u ca n c G 










■'-222A 1 - A 4 
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aaoaagaaat aaaaataatq acatcgaaac tgttattaac atgctgtgta 10ao 

ara. ;:.agatc taaactct at gaat. at 1 1 ag a tat:, aaatg tgttcaacaa lit".) 
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a '"ys 1 ■ i y Ala Thr Leu lie Asr: Ala T! 



Tit Leu Val :or Ala Ala Kis Cos Fhc- T~.r Thr Tor Lys Asr. Fr 

Ala Arc Trp Thr Ala Snr Fhe Gly Val T::r lie Lys Fro Per Lvs 

Met Lys Arg Gly L->u Arg Arg lie lie Val His Glu Lvs Tvr Lys 

?o>0 265 ' ' 270 

His Fro Ser Hrs A:-'p Tyr Asp He Ser Leu Ala Glu Leu Ser Ser 

2"V5 ' 2^0 2 35 

Fr:~ Val Fro Tyr Thr Asn Ala Val His Arg Val Cys Leu Fro Asp 

2 to 2 2 ' : Oil 

AI3 Ser Tyr Glu Pho Gin Pro Gly Asp Val Met Fhe Val Thr 2 1'/ 

2 1 '2 < 1 0 1 •' .. 

Gin A.sn His Leu Arg 

3 31 1 

Thr Cys Asn Glu Fro 
:- 4 ! 1 



Fhe 


Gly Ala 


Leu 


L', 


s Asn 


Asp 


Gly 


Tyr 


Ge j r 








g_ 












Gin 


Ala Gin 


Val 


ti 


r Leu 


lie 


Asp 


Ala 


Thr 








3 










"i 4 0 


Gin 


Ala Tyr 


Asn 


A, 


p Ala 


He- 


Thr 


Pro 


Arg 








2 ; - 


0 








■i 2 5 


3e r 


Leu Glu 


Gly 


L\ 

^> ' 


s Thr 

r; 


Asp 


Ala 


Cys 


Gin 


Fro 


Leu Val 


Ser 


S(. 


r Asp 


Ala 


A.rq 


Asp 


i 1 e 








3 5 


0 








_ 2 2 


lie 


Val Ser 


Trp 


Gi 


y Asp 


Glu 


Cys 


Ala 


Lys 








3 2 










4 00 


Val 


Tyr Thr 


Ara 


Va 


1 Thr 


Ala 


Leu 


Arg 


Asp 








4 ; 


0 








4 15 


Thr 


Gly lie 
















212 


■ 270 
















211 


■ 1170 
















2'12 


• DMA 
















212 


■ Homo sapien 


s 












•10C ' 


• 2 7Q 
















(ltd: 


Taaggtg ataaaaa 


: 1 1 c c a g c i 


aaac 


ggc 


att.- 


a a c r 


;tgacag c 


dCdg 


CO 


t ga gatcttgggg 




O C t ' 



Asp Ser Gly 221; 



: 9V 



4 0 2 



4 2 0 



oagacgtcag ctggtgaatt cccgctgcat caaogco'.ac co-act. atctc I 50 



aat 'Tv.i.i;-ti aa; 



aggt 



t 7 ccggctgtcc 
; t g c 3 a g g a g c t a 



ygcrggcggc otgaclgtgc craggao-t-r-t- 



:gocgc goatgggaga agtgcgcatt gaggacgaag 



agt ggtc 



tggtg-gcac ccttct :-:cc ggtcct 



~ gctttggga aggcagcgag gctgcgcaga aggggococc 
acggtccgoa yage::gaa;t gaaggggctg aagccagggg 



ogltt gagta 
ct.ggag aaga 
agoag—ttg 

icttcti:.:t 
gcogcagggg 
ocooacotgg 
aetoo aggga 



gtggccgct a acgag 
gggcctagag ggggc 



gtgcogoc caacc 
ggccctgg ccctg 
gcgatcgr tgggg 
atotgaaa ggggc 



gcagg ggca ag " gc 

gaca tocctgoctt 

sage aotctggtcc 

staag ctgtgocgcc 

stgse cgcgccgage 

-tggg ggaatctcgg 



agctcag:: ctggcccccg ggaaagagga 
getggacg gcgagstggg agccaqccac 



gco acggcgg agtcatggtt ctcaggactg agcgcntgtt 

actOgqegc': ttgtttoatg gctgaggtct gggaaggaat 

occoaatttt tttttaagcg gccagataat aaataatgta 

ttaaaaaaaa aa.jaaaaaaa 1170 

:010 • ."■"71 
Olio .'38 
:\12.- PRT 

.-13'- Homo sapiens 
-400:- 071 

Met Leu Gly Ser Fro Cys Leu Leu Trp Lou Leu 
1 5 * in 

Leu 7a 1 Fro Arg Ala Gin Fro Leu Ala Pro Gin 

Glu Glu Ala Asp Glu Thr Glu Thr Ala Trp Pro 

3 5 4 0 

Val Fro Cys Asp Tyr Asp His Cys Arg His- Leu 
'• , 0 5 r i 



c.stgcgacta 
oagagggrcg 350 
o c a ci g o o c ~ 0 1 
agggccgcgc 4 50 
tactggat go 500 
gctgaacgot 550 
gcatttatgt 60 0 
gtgcoocsgg 65 j 
cgggocttgc 700 
aogoggccgr 7 50 
ctggtgtggc 800 
cgccgcccga 850 
gsaeagacag 90 0 
aaacccgccg 9.50 
aggctccagg 1000 
taggtccggt 105 0 
agaaaggggc 1 1 00 
acctttgcgg 1150 



-In 



Ala Val Thr Fhe 

15 

Asp Fhe Glu Glu 



Pro Leu Pro Ala 



Gin Val Pro Cvs 



Lea Cvs Pro G j v 



•1 Gin Fr- Fr: Asc Pre Fro Ara Met AT 



Vji Ai a II- Ala Ala Glu Glu Gly Ara Ala Val Val His Trp Gvs 

Fro Pho Ser Pr:> Val Leu Kis Tyr T :p Leu Leu Lea Trp Asp 

11 j i:\ iff 

Gly Ser Glu Ala Ala Gin Lys Gly Fro Fr:. Leu Asn Ala Thr Val 

IFF ' 1 Gj 1 io 

Arg Ara Ala Glu Lou Lys Gly Leu Lys Pro Gly Gly lie Tyr V il 

140 ' ' r.o 

Val Cys Val Val Ala Ala Asn Glu Ala Gly Ala Ser Arg Val Pro 

loo ir,;. l-o. 

Gin Ala Gly Gly Glu Gly Leu Glu Gly Ala Asp. He Pro Ala F.'ie 



Gly Pro Cys Ser Ar g Leu Ala Val Pro Pro Asr. Pro Arg Thr Leu 

IF". loo r.Fo 

Val His Ala Ala Val Gly Val Gly Thr Ala Leu Ala Leu Leu 3er 

: m" a :j iff ; } i n 

'lys Ala Ala Leu Val Trp His Phe Cys Lo-u Arq Asp Arg Trp Gly 

Cys Fro Arg Ara Ala Ala Ala Arg Ala Ala Gly Ala Leu 
FoO Vi: 

Clao .172 
All:- .>.3?7 
11. A- PNA 

File Homo sapiens 
:.!0no G7.1 

agagaaagaa gcgtctccag ctgaagccaa tgcuqecctc cggctctccg 50 

cguagaagtt occtgccccg atgagcccsc gccgf.gcgtc cccgaotatc 10" 

cccaggcggg cgtggggcac cgggcccagc gccqacgatc gctgcogttt I.',r> 

tgcccttggg agtaggatgt ggtgaaagga tgggacttct cccttaoggg 2oo 

goteacaata geoagagaag attccgtgaa gtg* otaege tgeotgotet ?.'.<" 

aoaccctoaa totgetottt tggttaatgt cca- cagtgt gttggcagtt 3Fc 

Fctgcttgga tqaqqgacta cctaaataat gttotcactt taactgcaqa V>'.> 

aacgaaqgta gaggaaegcag tcattttgac ttaetttcct qtggttcafc 1<>0 

ogqtc:a*o;a ; get gt 1 1 go t gtttcctta teat tataga gatgttaqga IFF 



* v ; c t t g 5 a a t 
toaq^gactg 
rgtgttagag 
.•a u t ga cc 1 1 
jaqaaaccaa 
'it. ga caca aa 
at at t atgat 
atgacaactq 
aqqct gtcaa 
a c act 1 1 g a g 
ca aacttgtt 
gaaatat g 
t .-i atattcta 
accacctgg a 
ac acactgtg 
aggcagcat g 
at ggtgggaq 
at at aaagta 
acttttatta 
ragaaaact t 
ot aaaata tt 
t gat caqgga 
^cgatttcag 
t gt cct gt a 



t g a a a a a 1 1 a 
1 1 tt 1 1 ca ga 
gt tgga a :atg 
aattacoagg 
t a tc j a ga gg 
acaa atgc ag 
t qct ggaqat 
ag a a gg a ag z 
tcaqca actg 
gaatctttga 
atggaggagt 
1 t a t tg gaat 
ta ga a ata a a 
tg at 1 1 aa aa 
caata a 1 t ga 
tagcctgtgt 
gtttgatt ag 
tggag aoata 
c t a a t 1 a a a t 
ctcagogatc 
tcaatattgg 
cttaccactt 
ttttttgtat 
1 1 c t g a t a a t 
tagcatcatt 
-qt aaaata 



t ggat t aoct 

gagaqtttaa 

a 'a a ga 'q a t g 'q 

atgttcaaaa 

g 1 1 g t g g g a a 

g t g q t g a g q t 

gattctoaac 

qtgggaqaga 

tqaqgt :aat 

a a a c a c a t q a 

t ata a a a ag a 

t g t g a a c z 1 1 

aatgttgaaa 

tgaggatgga 

tgccott aa a 

atgactttta 

catttccgqa 

gtaaaqgttg 

get aa ca t ag 

tattcttctg 

tgactaqqta 

aaaagagoaa 

.3 t a a g t c t. q t 

gttaaaaat.a 

atttttaqcc 



;a^ttqtggq 
q } t a a q a t. a t 
aqa tat cqqt 
ga got gtgga 
actggccacc 
aaggc zc3-zz 
g a a a a t g t a t 
t tot qggaat 
attaat qtqc 
■z z a a atgat g 
q a gtagaact 
a t gg z a aac a 
a a tgtcaqag 
t ga g t a a a t a 
t a a aat a aca 
aaa gt t tea t 
atgqtgaag a 
atgaac aoag 
tecatgoaaa 
attta cttct 
gaagtt agaa 
at got a aat a 
aatgtgattt 
gctaacacat 
g 1 1 a a a t c t g 
accattatga 
tttcctgtta 
ataaa-atta 



qtttqqa-at ' 0 0 

ggtcaottta tO" ■". 

qqettactea 0 0 0 

gtagtaaatt 70'! 

agattaatgq 70') 

a g g a a g atct 0 a a 

tcotttttga Dt J 

ctcaattgqq c <00 

tatggiatot 90a 

tccttgaaga 1 aOO 

gttgaaaqqa la'00 

gctttaatac 1100 

a a ga a a aaca 1 1 00 

qtatgtgttt l.auO 
qqtaagcata 

gtcataagtc 1 an ; a 

aagatgtaat 1 aO'O 

ttatgttttg l-HK' 

cgagtcacat l-ISO 

acaaactagt 10-nO 

aataotaata ]. rl i0 

aattatatat 1 

ttgctggtta ltO>a 

tgtctt-aagc 17 00 

tataattoag 17 00 

aaaggaaaat 19 00 

ataaagottt 1800 

1 1 1 a a a t a c t 10 0 0 



j - ■.. '.3 _ j q 3 ^ 



•• • .-. .-. • * . r t: c a y aa ag-aa at*, a! a* get q t t 1 1 t c t cc caaataaaqa ^Oj 

••t oct tttaa c.-ictaaacnc tttt t aaaaa qcttatnttt • K-ettctcea 2 1 > 1 

uraaqaaac aataj* :*cc aagtcaatat aaattctaca qaaaatagtq :: I 

"tctttttot ccagaaaaat gcttgtgaga atcattaaaa- catgtgacaa 22'i'm 

'ttagagath ctttgtf.ta tttsactgat taatatactq tggcaaatta 225a 

."acaqat'jt taaatttttt tasaagagta tagtatattt atttgaaatg ?. ' a ; i 

qgaaaagtgc attttaatgt attttgtgta ttttgtttat ttctcagaat 2350 

atagaaagaa aattaaaatg tgtcaataaa tattttotag agagtaa 2397 

<510a 2 73 
•'.21 2- 305 
<212a PRT 

•'213a Homo sapiens 
-o!00> 273 

Met Ala Arg Glu Asp Ser Val Lys Cys Leu Arg Cys Leu Leu Tyr 

i 5 n :'•■ 

Ala Leu Asn Leu Leu Phe Trp Leu Met Ser lie Ser Val Leu Ala 

2 0 2 3 }u 

'/a: Ser Ala Trp Mot Arg Asp Tyr Leu Asn Asn Val Leu Thr Leu 

.;o ,;a 

Thr Ala Glu Thr Arg Val Glu Glu Ala Val lie Leu Thr Tyr Fh-.- 

aO 5 3 " hi i 

Pro Val Val His Pro Val Met lie Ala Val Cys Cys Phe Leu I ia- 



lie Val Gly Met Lou Gly Tyr Cys Gly Thr Val Lys Arg Asn la". 
^0 8 5 ' 

Leu Leu Leu Ala Trp Tyr Phe Gly Ser Leu Leu Val He Phe Cys 

35 100 I<> ! , 

Val Glu Leu Ala Cys Gly Val Trp Thr Tyr Glu Gin Glu Leu Mef 

IK' ' 115 12a 

Vai Fro Val Gin Trp- Ser Asp Met Val Thr Leu Lys Ala Arg Mot 

125 * 130 ' " 135 

Thr Asn Tyr Gly Leu Pro Arc; Tyr Ara Trp Leu Thr His Ala Trp 

110 " 1-3 3 150 

Aau. Fr.c- Fh*> r ~lr\ Arg Glu I he Lys Cos Cys Gly Val Val Tyr Phe 

1 5 5 1 3 3 1 5 r 

I r. ' Aso ~ > - ^ L^'U 5-1 u Met a h r '-ii: M-O .aso Trp F ra Pr-~ Asr Ser 



"lb- I 9 o J 1 3 •» 

. ; m Asp Leu Ser Asp I.eu Tyr Gin Glu -31y Cys Gly Lys Lys Met 



: 0 o 



y: Ser Fhe Leu Ara Gly Thr Lys Gin Leu 

oil " ' ,:;:o 



.1 l o 

Val Leu Arg Phe 



Lou Gly He Ser I le Gly Val Thr Gin i le Leu Ala Met He Leu 
..'30 ..4 0 

Thr lie Thr Leu Leu Tip Ala Leu Tyr Tyr Asp Arg Arg Glu Pro 
G40 ' 0 0 0 " .00 

Gly Tnr Asp Gin Met Met Ser Leu Lys Asri Asp Asn Ser Gin L; 

G 6 0 . 1 0 5 ^ ■' 0 

Leu sor Gys Pro :'er Val Glu Leu Leu Lys Pro Ser Leu Ser Arg 
17 5 ::■■< o ;■ h o 

lie P:ie Glu His Thr Ser Met Ala Asn Gor Phe Asn Thr His Phe 

: 90 . g»j /o ij 

Go; Met. Glu Glu Leu 

: • l 0 . ?4 
Gil.- . 063 
01.1; ONA 

01 3> Homa sapiens 
400> .074 

qagaq aa gea qeagcttqo*;. cagcqqacaa ggatgctggg cgtgagggao 5" 



uaagqcetgc catgcaetaq ggcctcctcc agC'-agtgct gaccagggac lO.i 

t tctgacrtg ctggcoagac aggacctgtg t j-xag-jc : ctcctgctgc l c '-' : ' 

cttggggtga caatctcage tceaggstac agggagaccg ggaggatcac 2 00 

«qagccaqca tgttaoagga tcotgacagt qataaacatc tgaacagcct 2f-.ii 

cgatgtcaaa cccctgcgca aaccccgtat ccceatggag accttcagaa 30 U 

ccatcatc ataqcaetac tgauectgge gagtatcatc 



iqatqqqaat 



0 



attqtggttg tcctcatcaa ggtgattctg gat.aaatact acttcctctg 400 



■uaqcaacct ctccacttca tcccaaggaa gcauctgtgt gacgaagaqc 



0 0 



* -nact qtcc cttqggaaaq gaeoaugaac actutgtoaa gagcttccac 000 



J .:- 1 a ■? a r .-j g t i - 1 j q a t .. ) c j c 1 q t c 1 1- .;j c ..- 1 at ggga aga q 

aaa-qgtgt gg t gqgtgggqa ogjq.;rct:t qtggattatt 

qgtaagaatc cagtacg ica aa :.i jcjc it ctgtggaggg 

.-ic a "Cjtt g ggtcat'-acg gq agq .- aa at get ta ag gaa 

qtgttcaaa't qqaaggt qcg aq aa gg ;t':a gaaaaactgg 

a t -a .-atgg at qtqqaaaaga tcatcatcat t. ga a 1 1 c aa-a 

aaaaagaeaa tgacatagca at aatqaaac tgcaqttaca 

tcaqqcacaq taaggacaat ctgtctgcac ttctttgatg 

Uaaagcaaca ccactot jqa tcattgqatg gggctttacg 

qagjgaagat q t .;t q aq a t a c r. gc t gaaqq cgtcagtaca 

agqaaacggt gaaaaqcaga cgatgagtac aagggggaag 

qatqatatgt gaaggaatcr cqigaaggggg tgtggaaaaa 

aata at qq q a aac: q a t q taacaatatg a^aagtggai 

atagttagct gqqgctatgg ct gcggggqc qcg aq aaccc 

caccaagqtc tcagcctatc tcaactqgat ctaaaatgtc 

agctgtaatg ctgctgcaac tttgcagtgc tgggag ; aqc 

ccatgcaraa ctggggat. cc cc:aaagtca gacaaagagc 

ttgggtacac ccctctrj :cc acagcctcag catttattgg 

ggcctcaatt cctgtaa'-jaq accctcqcag cccagaagcg 

g* cagcagcc ctaoctaggc cacacttggt gctccaagca 

a a a c a c a g c c '."act g a a ■ - a a q g t c t c a g g g g t a t a g a t a a 

-vict ttccca i.actactgaa f ggaagcagg ctgtcttgta 

" 'actgtggg ^tgqaqaqga gaaqgaaagg gtctgcqc-aa 

* -ttcacaca tccaaaagcc tactagagca agaaaccagt 

Mta-jataa •a'laatg' ' j : t a *" a a • * a a agUaaatac 



actgaag acaa otnt 
g-jccttggca 8 c >0 
agaatcctgg 9'."J 
acataeagat 9'>0 
gaagcttccc 1'Vif 
cqcalgt ac a 10'v 
actaactttc 1:0 
aggagct -aa-a 1 ". ta 
a ag caq a at g 10 0 
ggtaattgaa 1 0 'v 
t aa aagagaa 1 "<0 
tgaaagggtg lit 
"gtggtggga l-ia> 
■aaggagt ata 1 .J '•' 
tggaaggatg laOi 
ttccttcatg lSSi 
aag agtccca 100' 
agcagcaaag 10 0 1 ' 
cccagaggaa 170 1 ' 
t accaagqgaq 1 7 'a t 
gccaaqaaqg 1 9 0 t 
aaagcccaga 19 at 
gccctgt ccg 1 ^ 0 1 
tgtaatataa la. at 
*■ t * a t ^ .-. t - a a, .'a ' 





































' *0 ' 






















• .'■ 1 1 

• 21 > 


> FFT 


























• /, 1 3 


' Hern:. s 


-.p i e 


"1 H 






















■ 4 CO 


^ 2~: 


























Me t 
i 


Leu Gin 


Asp 




.".SI? 


Ge r 


Asp 


Gin 


F re. 

i ; ■, 


Leu 


A s n 


Ser 


Leu 




Ya 1 


Lys Fr; 






Lys 


Pro 


Arg 


He 


F ro 


Met 


Glu 


Thr 


Fhe 


Arg 

■; ■ i 


Lys 


Vai Gly 


lie 




lie 


r le 


He 


Ala 


L-'U 
■; '~i 


Leu 


Se r 


Leu 


Ala 


V. 


T 1 o 


He 11 e 


Val 


V .i ! 


Yal 


Leu 


lie 


Lys 


V l 1 
L i '- 


lie 


Leu 


Asp 


Lys 


Tyr 
> i i 


Tyr 


Fhe Leu 


Cys 


In -■ / 

()'■;, 


Gin 


Pro 


Leu 


His 


Phe 

7 n 


He 


P r o 


Arg 


Lys 


G 1 n 

' a 


Lou 


Cys Asp 


Gly 


G v' 


Leu 


Asp 


Cys 


Pro 


L. • . 


Gly 


Glu 


Asp 


Glu 


G I u 


Hi s 


Cys Val 


Lys 


So E 


Phe 


P r o 


Glu 


Gly 


Pre 
Hi 


Ala 


Val 


Ala 


Val 


Ara 
1 1", 


Lea 


ser Lys 


Asp. 


A r 3 

1 1 V 


Ser 


Thr 


Le a 


Gin 


V : 1 

i ■ "l 


Leu 


Asp 


Ger 


Al a 


Thr 
1." '' 


Gly 


Asn Trp 


Fhe 


1 0 a 


Ala 


Cys 


Phe 


Asp 


Asn 
1 "v'l 


Fhe 


Thr 


Glu 


Ala 


L~u 
IV , 


Ala 


Glu Thr 


Ala 


i ■; o 


Arg 


G 1 n 


Met 


Gly 


Tvr 
1 -J s 


3e r 


Arg 


Ala 


Val 


Glu 
1 Li) 


1 .1 o 


Gly Pre 


Asp 


GH. 


Asp 


Leu 


Asp 


Val 


V i 1 
lee 


Glu 


He 


Thr 


Glu 


Asn 
1 oS 


Ser 


Gin Glu 


Leu 


Aii i 

ho 


Met 


Arg 


Asn 


Ser 


G - ■ r 


Gly 


Pre 


Cys 


Leu 


G e* r 
He 


Gly 


Ger Leu 


Val 


S e r 
1 8 5 


Leu 


His 


Cys 


Leu 


A 1 a 

1 'U 


Cys 


G 1 y 


Lys 


Ser 


Leu 
1 


Lys 


Thr Pre 


A r u 


Yal 

LO!) 


Yd 1 


Gly 


Gly 


Glu 


G 1 u 


Ala 


Ser 


Yal 


Asp 


G e r 
'.! ! ! 


1" rp 


Pre Trp 


Gin 


'/;. l 


Ser 


I 1 e 


Gin 


Tyr 


Asp 

1 G 0 


Lys 


Glri 


His 


Val 


iG.'s 

-> ■■ r 


Hy 


r -v; Per 




Leu 

g, r-. 


s n 


Fr.' 


His 


T r p 


Yal 


Leu 


Thr 


Ala 


Al a 


His 
, : 4 0 








1." j o 

-3 : 




A s r. 


Y a ^ 


l- h c. 


' r r 

y, r 


Trp 


I ys 


"al 


Ar a 


' - T L." 



Met Tvr Fro 



II- Ala Leu Met Lys Leu Gin Fhe Fro L<: 
2M-0 2 'A 

Va . Arg Fro lie Cys Feu Pro Phe Fhe Asp 
AO, ■;!( 

Al : Thr Fro Leu Tip He He Gly Trp G : j 

^ ■ a ■ c 

Gly Gly Lys Met S--r Asp He Leu Lou Gin 



II'- Asp Ser Thr Arg Cys Asn Ala Asp 



5i Gin Trp His Val Val Gly lie Val 



■3 1 0 



4 25 



2 [ c 



Va . Thr Glu Lys Mot Met Cys Ala Gly lie 
Asp Tor Cys Gin Gly Asp- Ser Gly Gly Pre 



Sor 
4 0 0 



Glo Gly Fro Ser Thr Pro Sly Val Tyr I'hr 



115 



Lei, Asn Trp lie Tyr Asn Val Trp Lys Ala 



■3 30 



Thr 



Sl't 


11 1) 


1 1 : • 


'■! 1 4 3 


SI. :• 


DNA 


11 


.Homo 



-MOO:- S7b 

gggctgaggc actgagagac eggaaagoct ggcattccag 

acgcagcggc atccccaggc tccagagotc cctggtgaca 

gaqcatgqcc ctcccagccc tgggcctgga ccc:tggagc 

ttttcotott ccaactgctt cagctgctgc tgc:gacgao 

qgaggcgqqc agoqococat gcccagggtc agatactatg 

aogtagqooa cttaacttct tccaccagaa gggoctccag 

ot ctoct ;:c t aaatuatgat agaaataotc tctacgtqgg 



oys rtsp r.sn 'isp 
2 8 5 

Fhe Ser Gly Thr 



Glu Glu Leu Thr Fro 



Phe Thr Lys Sin Asn 
? A' 

Ala Ser Val Gin Val 



Ala Tyr Gin Gly Glu 



Pro Gla Gly Gly Val 



Leu Met Tyr Gin Ser 



Trp Gly Tyr 'Sly Cys 



Lys Val Ser Ala Tyr 
■5 S 0 

Glu Leu 



agggagggaa 50 
gtctgtggct 100 
ctcctgggcc 150 
gaeogegggg 200 
caggggatga 250 
g a 1 1 1 1 g a c a 3 0 0 
ggctoqagaa 3 5-0 
aootaaaaaa 4 20 



; at t ■. e,aat a ' e ieac.v at r'!-.i,Mr.-*:.r a.:;ra.'^"tv^ c;ttC3'.ic:: 

tjct^jracc • raaattgaae Ltcaagctr.c ctacqtqtta cceatctcgg 

.• Mjoaa-nt -a* gqaggga jaaq^-caaa gcccct ttga -:c:cqct :jc 

aaacateacgq atgtcttggt ggatggqatg ctctattatg gt actat -jaa 

c.-j.u-t t c.;tg garagtgagc ccatcctgat gcajcacactg ggatcccagc 

ctctactqaa aaccgacaac ttcctacgat ggctgcatca :aacgcct:c 



ttt.ita a 



a t a t a .: t: t. - 1 



ga a ga 



jar.i g a c a g c g a g t 1 t g a a t t c 1 1 1 g a g a g g.:tcci:a:a tag eg g g t g g 

atagagtatij e-aauaatgar qtgajqcgqag a aaaqc t q a t qaag.aagaag 

at tcctgaaggt caaqctqe-ta t gaacccagc ag gggca get 

a egeggt. a at g at ccoeg 



taaac 

ciccct I caac atcatc aq 



1'di.ict accca cat ct.a ;q ;a gtctta.aaat 
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Pec- 


A 1 a 






r T : ° 










} r? 




" "' . r 




Tyr 









y Asp Ser Gly Phe Val Leu 'A-i i Thr Leu 

3 "t 0 3 ? 5 3 .•> (• 

71 y Ser Met Val Asn Thr Cys Gin Asn Pro Glu He Lhe Lys G.'i. 

A! 1 ') A3 ' oh 

Met Asn Asn Ala FLe Ala His Leu Pro Gl:i Gly Val lie Tip Lys 

3.3! HO _-: A' 

Cys Gin Cys Ser His Trp Fro Lys Asp V 1 1 His Leu Ala Ala Asn 

?> ■'■ ' ' " HO :■■;[■ 

Val Lys lie Val Asp Trp Leu Pro Glr. Ser Asp Lou Leu Ala LPs 



Pre Ser He Arg I,r--i Phe Val Thr His Giy Gly Gin Asn Ser IP: 

Met Glu Ala He OA n His Gly Val Pre H---t Val Gly He Fro l.. •>. 

":, 1 1 -A; 3 3 i r 

Phe Gly Asp Gin Pr :> Glu Asn Met Val Arj Val Glu Ala Lys Lys 



LA- Gly Val Ser A-- Gin Leu Lys Lys L~ i Lys Ala Glu Thr L> u 

••A- 4 4.33 

Ala Leu Lys Met Lys Gin He Met. Glu Asr. Lys Arq Tyr Lys A i 

L'i 4H ' 4. AO 

Ala Ala Val Ala Ala Ser Val He Leu Arq Ser His Fro Leu Per 

44 0 443 4 30 

Pro Thr Gin Arg Leu Val Gly Trp He Asp. His Val Leu Gin Thr 

4H 4 '"A 4>A 

Gly Giy Ala Thr His Leu Lys Pro Tyr Val Phe Gin Gin Pro Trp 

4 30 4 7 3 4 HO 

His Glu Gin Tyr Leu Phe Asp Val Phe VH Phe Leu Leu Gly Leu 

4 s 5 4 a 0 4 0 5 

Thr Leu Giy Thr Leu Trp Leu Cys Gly Lys Leu Lou Gly M»t Ala 

5 Li 0 SO 1 ' 510 

Va. Trp Trp Leu An Gly Ala Arq Lys 7a j Lys Glu Thr 

313 1 3 0 

■ 3 H 3 H 
-3 11 3 4 



321- Artificial r-Tjr-;, 










22< 2ynt:.e:ic ::r:5:n, t .. 










■•. 12' 28 3 
";--tttgct ::!ccta:;:c: aaoq 24 










<?.::■ ■ 2 24 
- J I 1 - . ' 4 
•: J 11 :)HA 
'.2 1 i A r t i f i c i a 1 










; : M Artificial Sequence 
■ ; - 2 4 

...C; ■ Synthetic ccnstrurv . 










m . - 4 

t : 5 gg -t-jgt ctccaaagag aggg 24 










:210 • ..8-5 

' ' "1 " • / '"-L 










. . . 1 - 'l J 

'213 Artificial 










'. • Artificial Sequence 

: - 4 5 

■ .'-/rithetac c^nst rucl. . 










■ ■':■'<■• .'8 2 

c ■ -,aa.:gatg tccacctggc tgcaaatgtg 


aaaattgtgg 


actgo 


4 5 




• s86 
•2: i : • ; 24 c 

• :>tJA 

•'..'". 5 ilorno sapiens 










mO • J8 6 

(i 1 ig :tgt t ga tttatgqggg attttgaaga 


qaggaggaat 


aggacn 


aagg 


20 


ggtfgagggg ctgcctctgg catatgcaca 


cactcacaca 


t tctgt 


caca 


1 00 


cccgtcacac acaca*.acca tgttctccat 


ccccccaggt 


ccagcc 


etc a 


1 5 0 


gtgctgtccc atccaqcagg gctaccctga 


aqctctggct 


g c: a g c < ' 


c t ,~ c 


2 0 0 


cqt.-cagtgg gcaggcggct tcatccctcc 


tttctctccc 


aaagcc 


ca a c 


2 20 


t g i-.' t g t c a c t g -r a t a c t c t g c c a a g a a g g a 


gggaact gca 


gtgaca 


gca g 


3 0 '3 


a a a t a a q a g t q q a a g q 1 - a g a , i ; : a g a q c f g g 


gacacaggta 


t qaaaa 


qqq-q 


3 2' 0 


: -tcaq)-aaa c^aaaaaaa ,t ,t c 


.qqqtaccoq 


caqtaa 


q a a 






- "-. qa a a 









tgg'iggccgg 
g agt gcctgg 
g 3-33 a aagcc 
tccg aagcc 3 
gg 3 3 a aatct 
acgggeatct 
ggttccatgt 
■a t g :: t g a a c a 
gacccggga 3 
accgagtgtc 
tactcaagtt 

ccccagaaa : 
cct :;tttga a 
gagctgtggg 
ccct;:ccago 
ggcaaggttt 
ctcaggttc : 
ggcgcaggtg 
cagrgtaccc 
tcagc'.:agi;a 
aggct. cage: 
tgaggaagga 
g c a a g t a t a g 
get goat ccc 
toaatatott 



g t gggcccag 
tg 3tctgtga 
ct gggagagg 
cc aceatgag 
act t a 3 ace a 
gg at a at tc 3 
ggt g aag gt g 
caag gcrtgt 
gc ag acacca 
tcegagactg 
tct etggct: 
aag aa tccag 
ag-: agaggc a 
tg jgacactg 
ate: ecagae 
cacctgctg a 
ggeaagaagg 
cccaeeecag 
agectgacag 
tgeaggettc 
ccgtcagaag 
acaggcagaa 
aggagggtgt 
cauaacagcc 
a g a t g g a c t c 
t octet gaat 



'J3aa^t:i ae 



g a g a g o t c a o a g ■. • . • e o t c c t 
q e c r g 3 c c g a g c t a e t g e a g 
ea e ac a a t g g gcgagt g gea 
ccage a 3 gg 3 aaac cageaa 
3 3 1 ee t 3 gt 3 a ae g agg 3 eg 
tag atgt e egg ggtgt e 
t aeaae z gee a aa a tgt :ca 
e a tot aagcc 1 1 1 g rca at a 
octet 3c get actjeccttg 
egt:g3 3 3ga atctaetjgg 
eeteat atte eet rtctgag 
c c a : t g a ca a ctt: :ttct g 
■ggagaga ga a t zc :tctgge 
t g ecaa a eae ce aa g 1 1 t-aa 
caggect tte cacc aacc aa 
a t etg 1 1 ect gect gcag ac 
a a gat ct gea ct act ttgeg 
e 1 1 c c t g e t e a a t g e t g a t c 
gcccc ;aeao gagcecagat 
ttcct gtgag gaaagecage 
etgag :cagc accgt atgqg 
g g g t g g g a a g g g e c t g g a g t 
attgtctaga ctgaacatga 
a g c a g g t a g c a a t. c e t g a c t 
tggcccttac ctccccacct 



ettctggccc 
get gga g g gg 
agg gg ae z gg 
tttgetgega 
t gg e ace agt 
gtggaeat ga 
t ac ag z 1 1 e a 
agtga gc at g 
ate;t gaegt 
ga :cctg3gg 
tggttggaaa 
gacc 2 aagte 
ccctctcttg 
t c at at ae aa 
gaga a 3 agt a 
cceccagtta 
ctaggatcag 
gcctctgctc 
agggacaggt 
uqacaa gcet 
atcaeggate 
ctagggtggg 
c-tqt ggctgg 
t-ac.icattct 
otcct tctat 
qaoat taoog 



Ql I! ■ 

?'.>'.' 
1 a- jO 
1' 1 eg 

1 i ' ' 0 
1 ". '.a 
1. 

1. ' 0 

1 

1 - en 
1 3 nil 

1 3 

1 r (II! 

1 ' .',0 
] 1 no 

1 0 ' ■ I"! 

17 0 0 

1 7',Q 
" Ran 



o-::a-ctcct.g saact^Cc: aoctttoaaa rt^aacttt aatccatcoa : G 2:i 

ractcaact gctgcctcct toctoccagc tctctcactg a-jtiatcttc 2 ? '0 

aor 7t iootg ttccag-rata tcrccactat ctctctttct octqatctgc 2 3 ! > ' 

jet .jtottat tctcctcctt aggcttccta ttacotggga t.tccatgatt 2 MO 

oattcottca qac;ct r.cc tgccagtatg ctaaaacctc cctctctctt 21o.) 

let*: a*:cccg ctgtcc;att gg:ccagcct ggatjaatct ataaataaaa o20") 

•:3a-:t.igaga atggtgjoca gtgagacajt ataguattac taaggagaag 22o.) 

atgoctotgg agtttggatc gggtgttasa ggtaoaagta ggtatgttgc ;_?■>) 

agaggaaaat aaatatoaaa otgtatacta aaat: laaaa 2340 



2110 
:211 
: .": 1 2 
212 


• 287 

• 2 05 

• PRT 

• Homo sapiens 






















.4 00 
Met 
1 


- 287 
.Leu Gly 


Ala 


Lys 

5 


Pro 


His 


Trp 


Leu 


Pr .) 
lo 


Gly 


Pro 


Leu 


His 


i ' , 


Pro 


Gly Leu 


Pro 


Lou 
. :o 


Val 


Leu 


Va 1 


Le a 


Lou 


Ala 


Leu 


Gly 


Ala 


■; i ! 


Trp 


Ala Gin 


Glu 


G : y 


Ser 


Glu 


Pr :> 


Va 1 


Lo a 

i ; 1 


L e u 


Gl u 


Gly 


Glu 


4 5 


Leu 


Val Val 


Gys 


G 1 u 
2 i.i 


Pro 


Gly 


Ar j 


A1.3 


A! a 

r r 


Ala 


Gly 


Gly 


Pr :> 


1 :; j y 
oo 


o;i y 


Ala Ala 


Leu 


Gly 
02 


Glu 


Ala 


Pro 


Pro 


Gl y 
7 0 


Arg 


Val 


Ala 


Phe 


2a 1 a 
- 1 1 


A 1 a 


Val Arg 


Ser 


H ; S 

8 0 


His 


His 


Glu 


Pro 


A: ,a 

,^ r 


G 1 y 


Glu 


Thr 


Gly 


Aon 
'••0 


Gly 


Thr Ser 


Gly 


Al a 
<f. 


He 


Tyr 


Phe 


Asp 


Gin 
2L ■ ■ t ' 


Va 1 


Leu 


Val. 


Asn 


G ': u 
1 n .'■> 


Gly 


Gly Gly 


Phe 


Aa P 
110 


Arg 


Ala 


Ser 


Gly 


C f -, >• 

1 1 ; 


Phe 


Val 


Ala 


Pro 


Val 

1 2'0 


Arg 


Gly Val 


Tyr 


Ser 

MS 


Phe 


Arg 


Fhe 


His 


Val 

1 i V 


Val 


Lys 


Val 


Tyr 


Asn 
1 1 ■ 


Arg 


Gin Thr 


Val 


G 1 n 
140 


Val 


S ° r 


Leu 


Met 


Leu 
1 4 2 


A. sr. 


Thr 


Trp 


Pro 


Va ] 
15(i 


~ ± e 


Ser Ala 


Fh° 


Al a 
1 1 v 


Asn 


A s p 


P r 


A s p 


Va 1 
1 0, 2 


T h r 


A. r g 


G 1 u 


Al a 


1 6 2 


Thr 


S<ar £»r 




i ; e u 




Fro 


T On 


2-.se 


2 r o 


G 1 v 




.A r n 


. a r 


5" ° r 



1 



1 0 0 1 9 0 " ^ ' 1 0 

th» , ; er Gly Fhe Leu lie Fhe Fro Leu 

2 00 200 



:IA- 0 4 

:1J • ONA 

;1 ■! • Artificial 

2 o 

Artificial Sequence 
OA- jynthct ic construct. 

■ 08o 

t-i ;.-a-jocac cagctctgtg ctac 24 

■: :i . o)-:> 
11 ' 

:l . oiia 

•! .'• • Ar-.if icial 



A. 21 Artificial Sequence 
'.2. •■ O.ynt h«t i v. construct. 

c .■ r.ig iqqga agatgaggaa gccagag 27 

.■]":• .oA) 
;.:;];■ 

:0 1. :■ '.DA 

:. 1 Art: if icial 

'.. Art if icial Sequence 
.:. •:• Synthetic construct. 
: 4 1 :■ ■:- i: Ad 

c* <it qotact gcccttggac cctqgggacc gagtgtctct gc 42 

'.:](•: '.:'■ < I 
■ 2 1 i :■ 10'.' 0 
. A . '■ DtIA 

OA. .• ' Hc'Kvj sayi ens 
4 i ( 0 2 0*1 

got ot 1 f - -fc t cgcqcoacc actggccgcc ggccgoagof ccaggtgtco 00 
' o;oooa go."*: "rrnr oqtoccggga occct'Jtgot ctgc.rogaaq 1 Of. 

■• ;-i ; : no: riu goa t goa o ::a r.gru: :;j gfo-iagcgao 1 A" 



ac a act a 



f.^tc aagt 
catcct aatq 
acttcacttg 
a ggt caca gt 
etttcccatc 
atatct :t gg 
a act tcag aa 
gactaacetg 
a g t a ■ : c t g a t 
tatttgcttt 
gggtgcggct 
tgcggaacag 
atggttccca 
■a: tcgaggag 
acattggttt 
gacacctg go 
agagcccatc 
acctqtac ca 
cacaaqacca 
agccagcct t 
t 1 t a c t c t o t 
aaaattataa 



ct cac g gaag 
! q a t c : a a r a 
caataggtec 
qqgt : ;t gtc 
t aca t a 1 1 t 
g c t g g t g 1 1 t 
gggtc a g aaa 
aagctggtga 
at ac a ac 
ca ga ggcc ac 
gctaaaat gg 
gtctggaggt 
caaagaatgg 
gagt at at ga 
caagggattt 
tctactcctt 
ggctcctggg 
aqcac aatgc 
ggctggt qac 
accat accca 
caeca tgt ac 
agttcggcct 
cggggiacaat 
a a a 1 1 1 go a a 
c a a 1 1 1 1 g c t 



aaaiaaatt c 

acataa a c t g 
tc atctc age 
a a ggt gg a a a 
cttcctt at a 
g c a c t g a t c g 
g ac t g g a a a a 
ct ggg at gtg 
ag ac ac ac a a 
e a t g g ta a a a 
agaagtgagc 
c a g gca a a 1 1 
atatgacat g 
g agtgg a aat 
getacatge a 
gtg a a actgg 
t ggagagaat 
qccgatgggt 
/at-:: tccatg 
i.:t a a tec a,ag 
.agctgga gca 
atggaggccc 
cceggag act 
t ccctggagg 
gtgteatcgg 
aaaccaaaaa 
a a a a a a a - 
15" 5 



a : catgaag 
■at caggee ga 
t -a g c g c g a g g 
cat ac a gg ac 
a g a a g -a t a c a 
caaiggagtgg 
ctggctcatc 
c ac :c a aaa a a 
t ggagctact 
■act gctgacc 
t gggc.;:ggg 
aag aagt t 
ccgaat gact 
teagceggga 
g a t a t c a t: ■ : a 
tggaaagaa-a 
ecctgc gt-aa 
gaa gtg t.a aa 
ccaga a gaag 
gtcgaggect 
ccea t caeca 
cccaac acag 
tggtgaaget 
gaggtcctgq 
aaccagctgc 
tatctqtuaq 



ggctgacegg 
ggtctgggag 
ctcttct atg 
ggtcatctca 
c at gcagt g : 
get gtg at at 
aggt ggc aga 
ttcgagacta 
accagga a :t 
rgccttetgc 
c a ggca tacg 
gtgttgaagg 
caec a tagac 
•acg: ggt ag g 
gcagt a a ace 
tgqa gatga a 
agcaggtgac 
ttcca gaaat 
cttcta-ctcc 
ctgr tgtqgg 
caagai aat eg 
cttcga caag 
aggteaact g 
aaatcact tt 
t tatttaaaa 



3 0 a 
3 5 0 
400 
.". 5 0 

5 0- J 



GOO 
7 0 0 

7 [, 0 

8 o :> 

8 -) a 
q. ) a 

9 a 'J 

10 0 0 
Z 1 0 a> 0 

1 1 0 0 
1 1 C 0 
10 0!') 

10 5 0 
1300 

i r-.n 
1 4 oo 



a a a. a a a aaa a aaaaaaaaaa 1 000 



a a a a a a -. a ^ a a a a a a a a a a 



■ 4 0 0 0 G °> 2 

Met Lvs Thr Leu II" Ala Ala Tyr Ger Gly Val Leu Arq Gly 31u 

1 0 " 10 15 

Arq C-Ir. Ala Glu hi--. Asp Arq Ser Gin Ar:i Ser His Gly Gly Fr:> 

2' i .10 10 

Ala L<--u Ger Arq Gi: Gly Ger Gly Arq Trp Gly Thr Gly Ser Ser 

~< "I 1 1 4 0 

lie Leu Ger Ala •„.»•! Gin Asp L-?u Phe Got Val Thr Trp Leu Asa 

c,;. 

Arq Ser Lys Val Glu Lys Gin Leu Gin V a 1 He Ser Val Leu G ■ r-. 



Trp Val Leu Ser Pin- Leu Val Leu Gly Val Ala Cys Ser Ala He 

8;"; " 0: "*0 

Leu Met Tyr He Ph- Cys Thr Asp Cys Trp Leu He Ala Val Leu 

0 : i la; P.S 

Ty: Fhe Thr Trp Leu Val Phe Asp Trp As:. Thr Pro Lys Lys 31 y 

iii lie: i : o 

Gly Arq Arq Ser Gin Trp Val Arq Asn Trp Ala Val Trp Arq Tvr 

1G- " 130 105 

Phe Arq Asp Tyr Ph>- Pro lie Glr. Leu Va } Lys Thr His Asn L>?u 

14: i us IGG 

Leu Thr Thr Arg Asn Tyr He Phe Gly Tyr His Pro His Gly lie 

ILL * HO 1G0 

Met Gly Leu Gly Ala Fhe Cys Asn Fhe Ger Thr Glu Ala Thr Glu 



Val Ser Lys Lys Phe Pro Gly He Arg Pro Tyr Leu Ala Thr Leu 

" ' HO no- 
Ala Gly Asn Phe Arq Met Fro Val Leu Arq Glu Tyr Leu Met Ser 
GOG .'0 0 01 0 

Gly Gly lie Cys Pre Val Ser Arq Asp Thr He Asp Tyr Leu Leu 



"er Lys Asr. Gly Ger Gly Asn Ala lie lie He Val 'val Gly Gly 

'.la A; 'i Glu Ger Leu S<?r Ser Met Pro G : ly I.ys Asn Ala Val Thr 
04 0 ..0 0 ' a 01 



Lys Val He Ph~ Glu Glu Gly I'er Trp Gly Arg Trp Val Glr. 

2 '<c 29 ~ 2 00 

I.ys Lys The Gin Lys Tyr lie Gly the Ala Fro Cys He Fhe Hi.? 

3 ''' c . ' ' 310 ' 3 13 

<G 1 y Ari Gly Leu Fhe Ser Ser Asp Thr Trp Gly Leu Val Pro Tyr 

3..0 ' GG; 2 1 2 30 

Ger Ly~ Fro lie Thr Thr Val Val Gly Glu Pro Tie Thr lie Fro 

3 0 3 4 0 3 4 5 

Lys Leu Glu His Pro Thr Gin Gin Asp He Asp Leu Tyr His The 

3 GO 3 5 j 3 60 

Me ': Tyr Met Glu Ala Leu Val Lys Leu Fhe Asp Lys His Lys Thr 

3>>5 ' 370 " ' 375 

Lys Pne Gly Leu Fro Glu Thr Glu Val Leu Glu Val Asn 

OHO 38 5 

GIG 2 33 
o: 1 1 • 34 
.:1J AHA 
3 I ', A r 1 1 f i cial 



Artificial Sequence 
'. - 2 4 

G'/nthetic construct. 



;u:.io 2 '3 3 

ic uaect. gq ttcccatcta ctcc 24 

oG4 
3 ". : 3 ; 4 

OA. I )NA 

3 1 o Artificial 



artificial Sequence 
• ynt. lie t i c cons truer . 



2 CJ 4 

- a g a c a o c c a t a a c a c tree 24 



Ar- if i. rial 



Synthetic instruct. 



•jag -latqaat tgtacaaagc sggtgatrtt cgaggagggc tcetgggg: 

.210 ■ l: a 6 

.ill 2060 

2 12 ■ i :NA 

. : 1 _S H can a sapiens 



: 4 0 0 • ..96 
jgg :.g :aggg atgggggccg 

::g.-,cacagg gccgggacgg 

■-gggg.-cgcg gaggcgacga 

gag -jo* gc ag gcttgt ac ag 

g t g c c 



ggggeggagg 
gcacagggcc 
aggg gacgcc 
caggaagccc 



!g::tctgatg acctt 

caeca gat zz tgagc 

Itt -gt gatg cacct 

t:a-c, : actt cgt;c 

■■ag^'t -t a :c geege 

act ;g: :atg ctget 
•cjgaccagg 



agag; 
gat gg 
agatg 
at a aa 
ggagt 
aeggtagag 



tt gg 
aatg 
teg 3 
tgea 
at gc 

■3gtg 



ct a.v ' aaca act a eg a ga t 

gcg.-t- agga gtgctgggga 

t at a ; .:t gec act cat a ggc 

tgcaaacgga agtgggagga 

gag qteg gactacrcag 

ggacg.-gctt caeggagaec 

gc*:a acaggc ttcctgtcet 

ct tea! -cicc gcagtcaaqt 

atgtaaaect gaacttcaga 

ctctacu iga agaaatacaa 



aegget 
ggcctg 
cttt gt 
cgctgg 
cgactc 
gtcct 3 
cgctttggg.a 
ag act tcctc 
gc tcca a gg t 
tggacgtggt 
ggacegggae 
agtacatgeg 
aagcaccgcg 
caagtaccac 
gcctccg ggg 
ggaaacaaga 
ggcggacatg 



a a a ■ 



c c e c t a a a t a a a a a a a a a a c 



gcgacgcact 
gaggagagcg 
cgcgcgacga 
tgagggcagc 
gtcctcagag 
ctggccttcc 
cttcgtggtg 
cgctctggcc 
gect act a ac 
caegg agtgt 
aggagcaege 
tgtgggtgga 
cctcgcta ag 
actttctg ga 
accgtggt ag 
gtttctcctg 
ttagcatg ga 
ctgctgccgc 
gaeagtcgea 
acccgt ccct 
tgcgtgagga 
age tea a tag 



eg at gaggee 
geggecagag 
gcaggtggeg 
tgttcacact 
aggggcegtg 
tga agaccca 
a gtg gtctgg 
ggtc age a a g 
tet gg ag :c a 
aca a t gt t e a 
■a g tea tea to 
ccatgtgt ga 
aagg agetge 
gattgtgttc 
aagggctgag 
tactgegagg 
ggtggcggct 
ggaccaaggg 
gctgtctatg 
gctggggatc 
gatttcctct 
cttcataaac 



1 'J 0 

1 SO 

2 0 0 
2 S Ci 
iuO 

5.00 

•1 00 



f- C' 0 
8 0 
'•00 
r -5 0 

10 00 

1 0 5 0 

2 100 



t a * a t a a t a a a a a a o o a a t a 



• ;ggcqtctt 
{. t t qt aaqa 'J 
t. aa acctggq 
ccagc at aqq 
'ij aaa ;cc aa 
.t 1 1 aa at aga 
aqett gaaga 
aqgaa 3 a tta 
ca t atqc at g 
aat ggecaca 
qt q aact aca 
aat' 'aa a gag 
a c 1 1 a t c 1 1 j 
cagaaa teat 
aaccttcaac 
ctttqtcttc 
aagettcctt 
1 taeaectgt 
ggggtcaggc 
qcctcacaaa 
a 1 1 1; c 1 1 1 1 1 
ataatcccaa 
t ttt tqtatt 
gacctcaagt 
catgagceac 



t t a ai gag g 3 
caqet i aat t 
a agt aaa gat 
caacagag aa 
jaa.it tctgg 
gqat gaaa a g 
t ggt acct t j 
acagaat a a g 
a t gagao t ca 
a get gatga a 
atgaqua tga 
tcaaat g a a a 
t tea. a aq gat 
qqgagaaaqg 
tgtaatt att 
agggacagtt 
gaaittgtagg 
a a taa a a a q c a 
t qa t a t a a a a 
qtgt tgtgat 
aaggct qaat 
qtaaet tgga 
1 1 1 agt a gag 
aaaaa ca t gc 
tag; ja-' gqa 



tggagttc ga 
t g c a a t g a g a 
a ga at c agt a 
agttgaaat g 
a ag at 1 1 q a g 
a ga 1 1 1 1 1 -a a 
a ga aaaa tgq 
c ag aa g gag a 
aaa a a gt aaa 
a ta t a a g ag a 
aaqaatattg 
ctttgataag 
agatagtggg 
ggaettt tga 
tt to aat tta 
aa ggect gta 
ct ttggg agg 
ctcctgagt': 
tgea ggagtg 
ga tggggqcc 
ttgtaaacat 
acgtgt tagc 
ctcaqcatcc 
ct tgagcata 



a g a c t g a t a g 
tgagat ggca 
t c a a a aaaaa 
tgtagttaat 
ca ggca g a aa 
gg at aat g aa 
t gaa a a agt aa 
gg agaga aag 
ct acta a etc 
ta aa a a acta 
a -a age a g a aa 
att aae aget 
a tga a a actg 
gtctt agatg 
atcactaata 
tttaggcegg 
cccagacggg 
eaggtgatet 
age: c aetgeg 
a ggca egatg 
gcaccaeeat 
caggctggtc 
caaagt actg 
^tat gatgte 



tart cat aaa 
agttttgt at 
tttcttgg gg 
gag a a teg at 
tcaetgta at 
a a a aaa ac aa 
gaca tga aaa 
a a aatc a g aa 
a a aa g a at ga 
■aaaaa a t aaa 
ggt cagaa ag 
aggaagctca 
ga ta 1 1 1 a at 
g agatg agea 
catttctcct 
t ag aag gc aa 
gtcatgacet 
aea att agtc 
gcaeagtggc 
tggatcat tt 
gccegcct ca 
cctggccgga 
get.aacgc at 
gcctggctaa 
tcgatctcct 
ggat tacagg 
ettattggee 
aaa* * t ~. 



1 5 a a 
ltca 
1-Jaa 
1 'Via 

1 Va 

IV 

i •■; t i 

1 /MM 
1 /'jC 

V ta 
1 -i r - j 

la m. 
la' a 



. 1 a 1 1 
.1 1 ta 



..It a 



east ".it C * : ; t t t q? ; ir tt rgf at*V t «_!t .rT-'^a^tt tttqtattt.t o'/sn 

t 1 1 j t. g g a g .• 1 q a q c at ttca c c a t g a t q q c c a q q c 1 g g let tgsactcctq 0 8 0 0 

agqteaagtq ata:tac :tg: ttcagcctcc qaaagtgqtg ggattaeaga OOO 1 ' 

qatgagqqae t.gq, : qq7gge aaactcccaa aattcaacac aaacacacaa 2 9 1 ' 

laaacqaq.'* gat tea »aat gggeagaggg gqqggqtgtg gccccaacta 2997 

qqagggaa.-iq tqaagtggga ggategettg ggqargagaa gtragaggctg 300 > 

cant gait qq aqqttgrqqg actqcattcc agqqtggaea aqagagtgaq VVc 

accctqtctc 3060 

010:> 2 97 

Oil; 068 

212> SORT 

713a- Homo sapiens 

■;0C'- 77-7 

Met Gl y Leu Leu Ala Phe Leu Lys Thr Gin Fhe Va 1 Leu His Lea 

1 5 10 17 

Leu V.i I G i y FOe Va j Phe 77a] Va i Ser Gl / Leu Val lie Asn One 



Val Gin Leu Cys Thr Leu Ala Leu Trp Pro Val Ser Lys Gin Lea 

00 4 0 " 

Tyr Arq Arg Lou Asr. Cys Arg Leu Ala Tyr Ser Leu Trp Ser Gin 

.0 0 ' ' 50 ~ en 

Leu Val Met Leu Leu Glu Trp Trp Ser Cys Thr Glu Cys Thr Lei. 



The Thr Asp Gin Ala Thr Val Glu Arg Phe Gly Lys Glu His A!,. 

8 0 8 7 an 

Val zia lie Leu Asn His Asn Phe Glu lie Asp Phe Leu Cys Gly 
90 100 ' 100 

rrp Thr Mot Cys Glu Arq Phe Gly Val Leu Gly Ser Ser Lys y (1 J 
110 ' 110 17 7 

Isr! Ala Lys Lys Glu Leu Leu Tyr Val Pre Leu lie Gly Trp Thi 

10 0 13 0 1 0 9 

Trp Tyr 1'r.e Leu Va lie Val Fla'- c-s Lys Arg Lys Trp Glu Glu 
140 110 i f.fi 

V-q : Asr Thr ".' a 1 Va] ! Vu ' ; V; Leq An Arq L<*e; S~r Arq: Tvr 
■ - r - ( r - ( -q 









r; " - - 








t h. e 


23; : '. u Thr Lys His An i'al Ger 
l ■-- r . 


Met 


( • i ,j 

1 u e 


Val 


Ala 


r 1 -a 


A 1 a 


Lys 
1 ~ 


: ■ \ j.ou Fio Val Leu Lys Tyr His 

2 3 2 


Leu 


Leu 

. : o 3 


Pre 


Arg 


Th r 


Lys 


G 1 y 
3 1 3 


• he Thr Thr Ala Val. Lys Cys Leu 
2 1 3 


Arg 


' ■ 1 ' 1 
' ' 1 

. '. 2 0 


Thr 


Val 


Ala 


A 1 a 


Val 

' y 3 


iy: Asp.'' "2al Thr Leu Asn The Aru 

: : 3 0 


r: i \t 


Asn 
. : 3 3 


Lys 


Asn 


P re- 


Ser 


Leu 
. A 0 


'-f".i -ly Tie Leu r 2yr Gly Lys Lys 

2 r> 


Tyr 


Glu 

2 30 


Ala 


Asp 


Met 


Cys 


V'ii 1 


Irq Aru I* he Pre Leu Glu Asp lie 

; : 6 0 


Pre 


Leu 
.'.'.) 3 


Asp 


Glu 


Lys 


(Glu 


Ala 

7 0 


3,1a Glu Trp Leu H.s Lys Leu Tyr 
< 1 3 3 


Gin 


Glu 

2 h n 


Lys 


Asp 


Al a 


Leu 


Gin 

2 8 3 


Glu Tie Tyr Asn Gin Lys Gly Met 
; • i o 


Phe 


Fire 


Gly 


Glu 


Gin 


Phe 


Lys 

-.go 


' ' r A) a -Aru Arq Pro Trp Thr Leu 
3 03 


Leu 


,Gsn 
-■ 1 0 


Phe 


Leu 


S e r 


Trp 


Ala 
■ 13 


llhr lie Leu Leu Ger Pro Leu Fhe 


Ger 


! he 


Val 


Leu 


Gly 


Va 1 


Phe 


.Ala Ger Gly Ger Pro Leu Leu lie 
2 3 3 


Leu 


Thr 

i4C 


Phe 


Leu 


Gly 


Phe 


Val 
3 4 3 


Gly Ala Ala Ger Phe Gly Val Arg 

2 .2 2 


Arg 


Leu 

33; 


lie 


Gly 


Glu 


Ser 


Lou 

3 60 


Glu Pro Gly .Arg Trp Arq Leu Gin 

3 h 3 
















0:- 2 98 

-0:11.- 2 4 

-212> DMA 
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' . ' 3 0 
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' ' ■ 1-24 

22 3 ■ Gynt.het ic con s t r uct . 
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rial 2-cqa-c 










• \ ■ i -:• i 












• 2^2 ■ 2y.ac.a-. 


t i c c aistr 










■ 4 O'O"- 2 ? Q 












c : ■ : ■ ct cca 


t ac: aacaca 


a 2 i 








• 2 10-- 300 












• >. i : -i 5 












- l'NA 












Artifi 


c i a 1 










■ 220 a 












• 221 > Artif i 


cial Segue 


"i c e 








1-4 2 












■ 222''- Synthetic const r 


lot . 








• •: ' ) o : ■ 3 0 0 












ceaaqqt cct" 


cgct aaqaaa 


gage t qct c t 


a c g t g c c c c t 


cat eg 4 5 




-A : ] 0 :-■ 301 












A21; 1334 
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•• 2 1 3 c Ha mo ? 


apiens 










■'.4iA0> 32'1 












u a t a t ' c 1 1 t 


atttttaaga 


atetgaagt a 


c t a t g c a t c a 


ctcc ctccaa 


5 0 


t < 1 1 c c t r 7 a a q 


A - 3 Q C t cl C C <3 r I 


gcatattcat: 


ctttgtgtgt 


gtttt tcttt 


100 


t. qct 1 1 agca 


ctggggcact 


tctt gcttat 


ttctttggta 


ggaaaggggc 


1 5 Li 


tcagtttgtc 


t.tgtggggtt 


ggtggcaggc 


aggcegget t 


aegectgata 


2: o o 


cqgccct ggg 


1 1 a a a a g g g a 


aggg aagat a 


aacttttata 


c aaat gggga 


2 5 2> 


t agct gqqgt 


ct gagacctg 


cttcctcagt 


aaaattcctg 


ggatctgect 


:! 0 0 


a t. acc t t c 1 t 


1 1 a t c t a a c 


tggcataccc 


tgettaaage 


ctctcagggc 


3 5 Li 


t tct c:t. ctat 


tcttaggatc 


aaaatattta 


gagcta caag 


aqccct ca t g 


4 0 0 


(it ctqqcccc 


tgcccccct g 


gccagctt ca 


ttqtacatgt 


ggtgttctct 


4 50 


t.qtc-jt t • 


gtaatgtgg^- 


atgccatggg 


gtct ttgeae 


a a g c c 1 1 1 c c 


500 


t cttt aaoc a 




cctaeecccc 


ccatactctt 


cct a c 1 1 a a t 


5 5 0 


a t. a t a a ' ca t 


cctgcagatt 


t caa 1 1 ct a a 


cat cat tt t c 


tccaggaat -c 


b 0 0 






- 1 1 a 1 1 1 a a t 


gctctcataa 


g a c c a c 1 1 g t 


b r; O 






: a 


t- — atq 


-acatctr a 








t re • : : : i A 


: ■ o r ; a a c t at 


aacaacar : 

















■ j*- tq i -t at act: * j' j i.-!* t jt i-ty.ijjd ! a^aqqtcr! qa*. t ;a.;taa 000 

!.\:cd ] :tt yaca r 1 o t a cnvi.iavt ccc aagt qatgct ciatactqatc 1000 

et at^.i icta taataaat ao t a^qaata-ta tqgagccag<j ctgqqaatgg 1050 

' Ljct.-aOav- i.'tat aataa.- a acacht t gg gaggotgagg cacjatqatc 110a 

■ aa::aqa]ta agga t t : eaa a .ataacata gecaacatgq tgaaacccca HO'" 1 

t "tat acaaa aaatacacaa a^tag^tggg eatqqtqgea carqectqta 1200' 

qtcccaqcta cttgggagqc tgaagraaga gaat.agcttg aacctqggag 1250 

acggaq^ttq cagtqagceq agarcaqgec actghattoae aaceagqgtg 1300 

acaoaatqaq acta! acat-a caaaaaaaaa aaaa 1334 



; 2 1 0 
•21 1 
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2 1 0 



• 302 

■ 14 3 

■ PRT 

■ Home sapiens 



4 0 0 : • 'Oi 2 
Met. His Hi a 



u O a n 



Aia Ala Thr Arg His 11- 
10 1 1 



His Leu Cys Val Cys Phe Oer Phe Ala Leu Aia Leu Gly His Pha 



2 0 



2 5 



Lr-u Lou lie Oer Leu aaaa Gly L.ys Gly Leu Ser Leu Ser Cys Gly 
•;o 4 0 4 0 

Val Gly Gly Arg Gin /Ola Gly Leu Arg Leu lie Arg Pro Trp Val 



00 



(0.1 



Arg Arg Glu Gly Lys lie Asn Phe Tyr Thr Asn Gly Asp Ser Trp 

0 0 7 0 ' 7 0 

Gly L»u Arg Pro A. a oer Oer Val Lys Phe Leu Gly Ser Ala Tyr 



ir Fhe Phe Ser Leu Thr Trp His Thr Leu Leu 

0 0 10 0 



-.la Ser Gin 
1 go 



r. \ y Fh<- ser Leu Phe Leu i: l- 
1 1 0 



Tyr Leu 
i 1 0 



Leu Gin r '] l; 

i an 



U" 1 ' 



ga at gaact i gaact cct gg 
aaggt get gt oat t a* a. a it 
t * 1 1 1 a a g a a a a t n . i a a a a 



ccaaqtqa tccaccrqcr t cagcct ccl 5a 
aaqccacc qt gt ct qqcc t.ttgaacaac 1 aO 
acagqaqt t .gaartqcta qgattctgac 150 



tatqctqt gg 'ggct.cqtgc t i-ci actrrt ac.-arattd a latctgttt 

tttqttctct tqtadrt ct ttacct t c ctaaaacaqa qgatctqt-a 

ctctngctct ggcccac.aacc tgaccttcac tatggaacga g aaca g a gg t 

ttctacccac accgtcacct caaagccqaq gacagcctca cattqctggc 



ct.ctcqct.qg agcagtgc. 
,a c t c g q q c a g to c a q g t a c 



tcaccaactg tctcacgtct gaaggcaatg 4 1 
t. ga gcc " c 1 1 gg t agct gc' a g.at.'taaagg 4' 



Lggqccttgg: cctgaccgta aaaqqgattg acaaqcccga agatt::at a 
iqcqatqqct ca.a -act: jccc aaacat^aac catgctatag taaataaatg 
.jggacqqqc ■ gtggacacct 



acclggagi 
i c a t car a c t q c c c q c c c a t 



g .. l „dga 3g _ 



aaccvttt catgtcctg: 



agtgg at ga g 
acatcacatg 



atccatgggc t.a a t c tga ,-ic tctgtcccaa ggaacccaga gcttgagtga 

q c t q t q q c t c a g acccag a a q : j g g t c g a t t a j a c c a act q g 1 1 1 a t q t g 

acaggacttg aattctccta aaacatqaagq ga, aagccaga qqaaaaicaaa 

atggcaggga agaaact tgt ac-aaat tat gqgtcagaaaa agatggaqqt 

acaaggcat cgagtctcct gcattcagtg gacatgtggq 

cqat qqcgc aagacacact cgggactcaac ctctggggcc 



qttqggttat 
gaaaqgqct.g 



atcagacagc cgtttccqcc cci-itccacg taccaactqc taaaagaoa 



c t g c a g g c c g a t g c t c t . c a t 
acaaacaaag qaacccatc 



caaa-cagq;: 



q q a a a a a a q c 



t ct qcga t ca 
aacatttctc 



g c a g c c a a a a 
aagcaa a a t. g 
atgtccctac taaagc 
t. ca a t at t a g cccu gg 



8 n I, 

8 5 0 

9 0 0 
g go 
1D0O 

10 50 
1 100 
" " c o 



ot t tqat tta -.attt'j3d:i;- ccca-.at.va i i"Ct aa a a : aoaqgtgcat :l~V 

t aagaat ca .7 1 1 , 1 r t gc eg 7 gtgtqgtqac c:.;t-..m.\- aacat.tttgq 100T 

qaqqoegagg cuciat agar c aeetqaaqto qqqaqttoaa aaccagcctq 1037 

qooaacatgq Lqaaacooat qtctaataata jdj.-.iMcjaa aaaactaqaa 100 J 

a g q c a t g g t a a tut g t g a a t. g tatc c cacu: t a e t a g g o a q cir t q a g a c a g 1 6 ? 3 

qaqaattact t qaaac. gqq aqgtqaagpa :ai't qaqcoa • jq.iqaatoae 1770 

tteaqcatga qoaaoaaagq qaqaetct at. ot i-.i'jda<io;i ataaaaaaaq 1 7 .• .> 

aattatgqtt atttgt.a 1769 

710> 304 
.": 1 n 10 9 
713: PET 

7 1 3 ' H-ov? s arq eqqs 



4 00 -' 304 

Met. Leu Tip Trp L- : ;j Va.I Leu Leu L-eq Feu [to Thr Lea Lys S 
1 '5 10 



77a] Fhe Cos Ser 



•u Val Thr Ser Lou Tyr I.ou Fro Asn Thr G 1 u 

7 / 7 5 7 1 



Asp Lea Ser Leu Trp Leu Trp Pro Lys Fro Asp Leu His Ser Gly 



40 



40 



Thr Arg Thr (7 ! u Vol Ser Thr His Thr Val Pro Ser Lys Pro Gly 

an a a 



Thr Ala Ser Pro Cvs Trp F'rc Leu Ala GLy Ala Val 
-7 ' 70 



'or Pro 



Thr Val Ser Arg Leu Glu Ala Leu Thr Arq Ala Val Gin Val. Ala 

« 0 8 5 9 0 

Glu Pro Leu r;iy Ser Gys Gly phc Gin Glv Gly F ro Cys Pro Gly 

a 7 no " 1 no 



•qq A.ra .orq /\sp 



: i 0 > 30 0 
all • 58 7 







. ; ( - • - . t .J 3, : ■ , A ' 


' ' :a:' oi a a ' ' 


7-.-.J.I ataaaa 


aaaaeejeca eqatajace- 




g ' act. aqaaq 1 : 0 


— tt^: 


:3:ta..i: c tc tt e c tag g g a 


ageaatacee 


acaat ggega ,Gc a 


gqacyacgaa 


aaaaatacct ootr^cccc 


— — 


aeetgtaqca 3 53 0 


gt at at tat a 


a a a a a c t c c a t g c q q a a g c a 


eeeqacqetg 


caaaaaGua 30 0 


ggctgctgac 


c a t a a a g c a g c a g c a a g g g g 


at * ar.itgar 


aacet. gaga a 3a -0 


aaggeceaga 


i a t 1 a a a a a a act a a a g a g g 


at cat ccaqq 


cc a a ga a gqc 4 0 0 


qetggaecta 


aqeaco*. tea agggct d ct a 


eaeectqqee 


etaqceet gg 4 3 0 


.-getgecage 


ggaegg aegc gtgat gaect 


aeqaqgt qga 


cgeqcagacc 500 


■ aaggaae t gg 


a a a a q ■ a c a. a a a a q q a a q a a g 


geeqagqegg 


aqoacaagat 0 5 0 


agacat.cagg 


c t g a a g a c c g cettg g a g a a 


aatagacgag 


etactggegg 60 0 


■ aagqaga gga 


c jgcaccttc gaegtqgeeq 


t qqt aqa t qa 


ggacaaggag 6.00 


aaat gat aeg 


a a t a c t acq a q a g a a g c a t g 


cagat gctaa 


ga -ecggaqq 700 


rata arc jcc 


g t ce'eaagag t a a t g t g jag 


a j u.i.iqu t a 


ai.geaaect ? ' '.. 0 


■ aa aaagc ga a 


a 3 1 g a a g g a c g a g t g t g t g c 


qaaacctaaa 


agaacgea t a 800 


aigcgggaag 


t. a a g g g t a t a c a t a a g c ;tc 


at gcccct gg 


r;cgat ggaet BOO 


aacet tggec 


t tea agate l agggct ggee 


cctagtgaqt 


gggatcgagg 00 0 


caggg ttgac 


t g g g a a c c c c a g g a a 1 1 g a c 


cc t gag tt tt 


aaattagaaa 9 00 


■ Uar: agt ggg 


q c t g q g a c a c a a a a a a a a a a 


a a a a a a a a a 


08 0 


•:. 10:- 306 
aalla 2 62 
<0. 12.- FRT 
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'-•100:- 306 
M---t Thr Gin 


Fro Va 1 Fro Arq Leu 5 


a- 1 Val Fr- 
1 a 


Ala Ala Lou Ala 
i a 


Lea Gly 3er 


Ala Ala Leu Gly Ala / 




Thr r.\y Leu j-ho 
3 0 


Lea Gly An 


Ara Cys Fra Fr Trp ; 


•a-'; Gly Ara 


Ara GIm GJn Cys 
.] ■ 


Lea Lea F ra 









Fen Glu Gin ?r: Gin Gly Asc Ser 1-1 e- 1 .Get: Thr Cos Glu Gin 



•• la G In Leu Leu A 1 * 

Alii Leu Asp Leu 7,ly 

Al n Leu Ala Leu Fro 

Asp Ala Gin Pre Fr :> 

i 



Asm Leu Ala Ara Leu 

l.A! 

Thr Fhe- Thr Glv Tyr 

1 1 '.: 

Ala Asm Glv Ara VG 



Glu Leu Gly Ara Pro 
1 -1 



I I e Gin Al a Lys Lys 
1 

Set Ala Leu Ala L- j u 

l.PJ 

Val Thr Cys Glu Va 1 
1 .■; 5 

Leu Trp Arg Gin Ala 



Glu Ala Glu His Ly ? lie Asp Leu Arg Leu Lys Pro Ala Leu ■ G. u 
155 ' loo) 105 

Thr Leu Asp Glu Lou Leu Ala Ala Gly Glu Ala Gly Thr Phe h-.-.p 
1 7 : : 1 7 5 1 - 0 

Val Ala Val Val A.--;p Ala Asp Lys Glu .Asri Cys Ser Ala Tyr 7yr 
1 ' 1 :"i '. ' 1 5 

Glu Arg Gys Leu ■'; 1 n Leu Leu Arg Pro Gly Gly lie Leu Ala \'ul 

Leu Arg Val Leu Pro Arg Gly Lys Val Leu Gin Pro Pr d Lys G 1 y 
*. J P 2 n F F 5 

.Asp Val Ala Ala 'Glu Cys Val Arg Asn Leu Asn Glu Arg lie Arg 
P GO pop .'; .; o 

Arg Asp Val Arg V„J Tyr He Ser Leu Leu Pro Leu Gly Asp G 1 y 
.'•IP .'So P'.S 

Leu Thr Leu Ala Phe Lys He 
PPQ 

GlOo .107 
Pllo 2272 
Pl2- DMA 

P13o Hem:) sapiens 
■!00p PP7 

ecgccqecgc agocgohacc geogotgeag ccget* tcca cggcctgggc 50 
etctcgecgt cagcatqcca cacgccttca ageceggga cttggtgttc 100 
octaagatga agggctaccc tcactggcct acci:qc.at.ca acaacatcqc 15" 



stgqua 



agcaqt gacg 
a g zg gt aac: 
c a gacaa ga g 
a a gatgt eg a 
ggacagcgt j 
egg a ga a ga a 
agggcgcca a 
gt cage etc a 
agccggtgga 
tcctcagact 
ageggagaag 
ggcatacgta 
a a aagt g a gt 
c aggc ggegg 
agaaggagga 
gagegg a gca 
gcccgtcaa g 
cctctga ate 
gcgaa g a age 
gaaggag aag 
aggtqqagcg 
gt.igagaaga 
ca gt gaga t c 
a-cctgaatgc 
■"•ta::aga.j'ia 



ataeaa Haj.-aiaa : 



ct ccf c : ga c 
ctgacgagga 
gc aa z a g atg 
t ag a a a a a a a 
tete g a a a ag 
tcaacatcag 
: ag z a a ac ag 
ggaggggcaa 
gactcagacc 
catggegeg g 
aegatgtgt a 
eat at aaega 
z a g : tec a g-a 
ggaagaggag 
e gaga geagg 
gaaggagegg 
geggegge ag 
aageggggae 
■agag accg ag 
cgeagtcetc 
agagtgc ggc 
gaeceggaao 
agaaagagco 
aag<:ttgccc 
cctagaggag 
acacagacqt 
aaaaacqtaa 



agagagaecc 
egatgaggac 
aea g a g ac a g 
a gt g acctga 
age z z a a a a g 
a ag ag g agsa 
gictrcaaa: 
tct gg gg gg a 
cc aag g eeg a 
teggagteet 
tgt ga a g a ag 
ageege g a ag 
agtgaaagtg 
ggac gag gcg 
agg agga get 
aggegegage 
ea geggggae 
gea agggecg 
geagagct gg 
aagcacagag 
e:cgaggagaa 
egg t ecgagg 
ctcegtggag 
taaa ggt eg. a 
ctgggaaeec 
a g t g g c e a e c 
"A 'A a a a a a q e 



aegaggecaa 
agg ggggt ea 
gat agagage 
a ga ggaa gac 
gcat aeagag 
et a g ga a age 
c tg ag aag a a 
egg aa a a aa a 
t tc g g aeggg 

cctccgaggg 
gcg g a a accg 
ae a g a g a ag a 
: 33 agg: gag 
geg g agect g 
gggeegaccg 
gagctca ggg 
gggeeggggt 
a gaga gagga 
acegrcagga 
ge a a a a agee 
gattctcgat 
gag.aagetgc 
cagcccggac 
tgeaggtgae 
t t gaaaaaga 



tggccatcac 
gactcaqaet 
gcet geeeta 
acctggatca 
teat atg a gt 
age ag> - ] g .; 
aga a g g ag 
gecaa gc atg 
1 1 cct cct ac 
gc agg aagee 
aa g a at g aac 
ggtgga ;?g 
agetg gagga 
egggageagg 
aggggaggct 
aggaega tg a 
accccgtcct 
aaa>gaaa t aa 
aaeetggeca 
aageecgt ga 
ggaeagga ag 
agaagctgea 
gtgaagaaat 
etctcaqatc 



a l'lOQ 
- \ 1 1 r j 

1100 
1 ; to 
1. 0 0 
l...ai> 
1 -lOO 
1 -;0 0 
i ■; c o 
i •; ? o 
10C o 
i s c o 
1^<?0 



eogatstete agccccaat a aataq:.U;ia ccacatcara aa^j:: :>;,!aq 19?0 

agcgoaqasq acaagjajaa egaggagggt. ogggaot aqa aqgaouq ic: 1 9 "5 J 

aaqgtgtqgc tsotctgaaq acctqcacqa cagcgtacgq qaqqatccr | 20 0. 

.ic;tggac.jg geetgggage gaeeageagg agcgcgagag ggca: pjgqq 20)0 J 

3artC3ga..|g ceetggaa'ua ggaqagetqa qecgeggaea qeeasaeeea 1 

qcacccgc-a- gagcteaapge tgeeeetete etteeeegge t caa ojqaqa 2 Pa 7 
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33a 1 
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3e r 
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:400> 537 

ggaaaaactg ttctcttctg tggcacagag aaccctgctt caaagcagaa 5n 

qtaqcagttc cggagtccag ctggntaaaa ctcatcccaq aggataatgg lt)0 

caacccatgc cttagaaatc gctgggotgt ttcttgqtgg tqttqgaatg ISC 

gtggaqacag tqgctgtcac t'jo"a' cagtggagag tgtqqqcrtt 200 

cattgaaaac aacatcgtgg tttttgaaaa cttctgggaa qqactqtgqa 250 

tqaat^qoq" oaqgcaggct aaea'<'aqqa tgcaqtgoac: !a! st'3a» 30( : 



*: ?,c: q " ~~~ ■ina^'j^'Tl ♦ "ttgacttt ."it -jit j::; - : ' cc ■ t ggc a 40' 

ct 5 at ga j.j rtggaatcat ottcar rate aegggea t g 'i rq gtgetcat r 0' 

ccctgtgagc tgggttqcca atgecatcat cagagatttc tataactcaa 50' 

tagtgaatgt tg::caadaa cgtgagattg gagaagctct ctacttagga 60" 

tggaccaegg caatggtaat gattgttgga ggagctctgt tetgetgegt 6 C| 

tttttgttqc aaagaaaaga gcagta gat a cagatactcg ataccttcc: 70' 

atcgcacaac ccaaaaaagt tatcacaccg gaaagaagtc aacgagegt: 7f>> 

tac::cigaa gtaagtatgt gtagttgtgt atgttttttt aactttacta 80> 

taaagacatg ca a a t gaqaa aaatctatat taatttataa aa.atggac:; 8'v 

caaagaaact ttgatttact gttcttaact gecta a t ct t aattacagga 90' 

actgtgaatc agctatttat gattctataa gctatttcag cagaatgaga 90' 

tattaaaccc a3tgctttqa ttgttataga aagtatagta atttgttttc 

taaggtggtt casgcatcta ctctttttat catttaatt: a.aaatgacat lu : 

tgataaagac tgaattattt tactactgta att t.ctcca; gacatagcat ll 1 

tatgtaoata gatgagtgta acatttatat ctcacataga aacatgetta 11 • 

tatggtttta tttaaaatga aatgccagtc cattacacta a. a t a aa t ag a 

actaaactat. tgcttttcag ggaaatcatg gatagggttg aagaaggtta 17: 

ctattaattg tttaaaaaca gcttagggat taatgtcctc catttataat 17a 

gaaga-.taaa atgaaggect taatcagcat t. gr aaaggaa attqaatggc 1.-7' 

tttctgatat gctgtttt.t.t agectaggag ttagaaatcc taactt.cttt 1 ■! < 

atcctcttct cccagaggct ttttttttct tgtgtattaa attaacattt !■}'. 

ttaaaacgea gatattttgt caaggggctt tgcattcaaa ctgcttttcc 1 c : ( 

agggctat.ac tcagaagaaa gataaaagtg tgatctaaqa aaaaotaata 1';' 

gttttagaaa agtgaaaat a t.ttttgtttt tgtatttgaa qaagaatgat 10(. 

gcat*:t»:gac aagaaat.cat atatgtatgg atatatttta ataagtattt If.', 

gagtacagac tttgaggttt catcaatata aataaaagaq cagaaaaata 1~<" 

7 a t ? f 7 a a ? ^ r : 7 c a z 1 t a c 7 t. a c c a a a a a a a c a a c a a a a .-a .a a a a a 1 1 1 q 7 a ■ '. 



: t • • * t :;t * .: t :t! :d jj-. 1 : a a a t 1 t as- t ;-t t-jlv ; c;at t tct.-jvttaq 135" 

i i * t . :c t a a a atct Jtas.'it. aetgtatttt tctgtttatt ocaaatttaa 19? 

> aaa:-.ctgas aatcsaattt gaaagtttut gtcja^gtct gtctagctta 195. 

aataaatgtg ttcaatttgc tt. tatacat. t tataLtaata aattqtacat 2 GO 1 ' 

tt tlctaatt 20 10 

■ 2 10-- 32B 

21 1> 2 25 

.212a FkT 

* 2 13> He ano sapi e n s 

-.4 00-- 328 

Met Ala Thr Hi? Ala Leu Glu He Ala Gly leu Fhe Leu Gly G P. 
1 5 10 1 ' 

Val Gly Met Val Gly Thr Val Ala Va 1 Thr Val Met Pro Gin Trf 



Arg Vai Ser Ala .-One He Glu Asn Asn lie Val Val Phe Glu Acs; 
3 3 -10 

Phe Trp Glu Gly L>u Trp Met. Asn Cys V.il Arg Gin Ala Asn 11- 



Arg Met Gin Cys Lys He Tyr Asp Ser L-a Leu Ala Leu Ser Pr 

»C 7 

Asp Leu Gin Ala Ala Arg Gly Leu Met Cys Ala Ala Ser Val Me' 



Ser Phe Leu Ala PH Met Met Ala He L. u Gly Met Lys Cys Thr 

33 lt't) ' l'J r 

Arg Cys Thr Gly Asp Asn Glu Lys Val Lys Ala iiis lie Leu L>-u 

110 ' 1H 1.2' 

Thr Ala Gly lie He Phe lie lie Thr Gly Met Val Val Leu lie 

125 130 la 1 

Pre val Ser Trp Val Ala Asn Ala He Tie Arg Asp I he Tyr Asn 

140 145 ' 1.30 

Ser lie Val Asn Val Ala Gin Lys Arg Glu Leu Gly Glu Ala Leu 

15 r " PC H5 

Tyr I.»u Gly Trp Thr Thr Ala Leu Val U-u lie Val Gly Gly Ala 

HO H.0 HO 

Leu Phe Cys Cys Val Fhe Cys Cys Asn Glu Lys Ser Ser Ser Tyr 

1 8 5 ' r -t 0 



<--r V3 1 1 ,-r 



i r ai n i y r v a i 



1313 

212'-- L-HA 

21 3> Hcto s.ipi' 3 n.3 



1: a gccat yjc ctctqacaga atgcagatcc 

otgggctgag tgaatggcct ggtctcctgt 

aa::g:ttt'j atcggcaaea gcatcgtggt 

qcctgtggat gtcctgc.jtg gtgcagagca 

qtgtaagact cactgatggc g:t3C-:acai 

cctatgtgtc atcgccctcc ttgtggcact 

ttgcfjq caagtgtacc aactgtgtgg 

cgcccggtgc t :: acctct. g g qatt-gtcttt 

g:f 33"C'"c gtgtgctgga cggcgcatge 

acaacatggt ggctg ag g z z caaaagcggg 

ttgggatggg cggccccagg cattttgtag 

ccgcacttgc ccctcggggg ggtcccaggg 

gctactcaac atctgcccct gccatctctc 

t a:oaagaat t acgt ct gacg tggaggggaa 

ga gccat cca gaagtggcag tgcccaacag 

t.tttgtttct gcctcctgct atttttcttt 

t.catttgaaa actgagccaa ggtgttgact 

actgcttctc accct.':agat qatgga'jcc.3 

tctggatctt gaca*:gccca tcttagaagc 

tgcggaggct gcttgctgtg ctggctctgc 

agagttcctg ct gctgctgg gggctg-jgct 

c c t a c c cccc at c c t a c t c a g g t c t c t g g a 

aaaaa-aaaat ca^.ctctt aa : ~aaaggactg 
at ''cii. ect q :taaaacqt.c 



c t- - f i • t- 



t qq aagt cgt 
gccctgccca 
gqcccaggtg 
acggccagat 
gacat gcagg 
gtt cggcttg 
aggagaagga 
g t c a t c tea g 
aat ratcegg 
agctgggggc 

= t gggt gggg 

ccccagccat 
gggggccctc 
tgggggctec 
at t tgggatg 
t ga at gagga 
c a ga etc. tea 
a agaggggat 
cagtcaagct 
aaca agacag 
tccc t. a g a t g 
gctcctctct 
a c c a c c t c c g 
-:a^,- ; cca g 



cctgacact g 
tgt ggaaggt 
gtgtgggagg 
gcagt gc aag 
ctgcacgt gc 
ctggtctacc 
t tcca ag gec 
gggtcct gac 
gacttct at a 



5'a 
10- 

I'e. 



g gttg 
ta cat 
tgagt 
gctgg 
ggttc 
tattt 
cttag 
geett 
atgga 
actgt 
tcact. 



ct ac 
:t gtg 
ggcee 
a a act 
agcta 
gt ace 
aa a at 
gctct 
ga gat 
actaa 

ggaea 



7 '• 0 
fa ifi 

R 0 



tcacccctgg 
a a a c 1 1 c t g a 
aac-aaqtcc 



1 1". 5 0 
1100 
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< 4 0 0 > < 2 0 
Met AG a Ser Ala Gly 


Met 


Gin 


He 


Leu 


Gly 
10 


Val 


Val Leu 


Thr 


leu 


Leu Gly Trp Va 1 Apr. 

7 (• 


a x , 


Leu 


Val 


Ger 


C '.' s 


A 1 a 


Leu Pro 


Met. 


Trp 

>o 


Ays Va i Thi Ala Phe 

il 


He 


Gly 


Asn 


Ger 


I : o 
•1 0 


77a 1 


"Va 1 Ala 


Gin 


V.: 1 
1 r. 


77a 1 Trp 7 1 u Gly Leu 


Trp 


Met 


Ger 


Cys 


Val 

c ( 


Val 


Gin Ser 


Thr 


G 1 y 

e0 


(Jln Plot Gin Cys Lys 


Val 


Tyr 


Asp 


3er 


Le ■ : 

'.' 1": 


Leu 


Ala Leu 


Pro 


G ! n 


Asp Lei: Gin Ala Ala 


Arci 


A 1 a 


Leu 


Cys 


V,i 1 


1 1 e 


Ala Leu 


Leu 


77 : 1 

'0 


.Ala Leu Fht Gly l.ea 
i = 




Val 


Tyr 


Leu 


A i a 
las 


L,ly 


Ala Lys 


Cys 


Thr 

p , 


Vhr Gy? Val Glu Gla 
1 1'7 


' J 


Asp 


Gar 


Lys 


Ala 
1 1 a 


Ara 


Leu Val 


Leu 


Tar 
1 2 0 


Ser Gl y I 1 c Va 1 Phe 
1 2 c 


Val 


He 


Ger 


Gly 


Va 1 
1 


Leu 


Thr Leu 


I le 


Pic 
1 -o 


Val Cys Trp- Thr Ala 
Hi 


His 


Ala 


I le 


lie 


Ara 
1-5 7 


Asp 


Phe Tyr 


Asn 


Pro 

1G0 


sou 77a 1 Ala Glu Ala 
1 .j . 


Gin 


Lys 


Arg 


G 1 u 


Leu 


Gly 


Ala Ser 


Leu 


Tvr 

7o 


7eu Gly Trp Ala Ala 
1 7 I ■ 


7) e r 


Gly 


Leu 


Leu 


17 e 


Leu 


Gly Gly 


Gly 


I,.aj 
1 ■) 0 


Leu Cys Cys Thr Cys 
1 R ; 


P" r o 


Ger 


G 1 Y 


Gly 


Ser 

1 ■■(!.■ 


Gl n 


Gly Pro 


Ser 


H . s 
1 a ■ • 


Tyr Me 7 Ala Arq Ty: 

2 0 


S e r 


Thr 


S(= r 


Ala 


Pro 
2 up 


Ala 


lie Ser 


Arq 


civ 


Pre Ser Glu Tyr Pro 

7 " ^ 


Thr 


Lys 


A sr. 


Tyr 


Val 

2 7 0 



















































qa iC3icav::i;i 



aqactcaaaa q 



a 



r t. .:•*. a ca t ct. t aaccafrt ! ctaccact cc qaattgaacc 

gt Ha'i tgqcatttta tccc'tocaa attgctgggc 

at t ,:ct t jac atgatqggga ctcttgccac aacccttctg cc 

.; q a q t a t : a g c t 1 L t g t t g g c a g c a a c a 1 1 attgtctttg 



agaaggqatc tggatgaatt acat ccgaca ag 

qcaagttcta tagctcctcg ttggctctcc eg 

C'3:i4:ccqa tgtJtgtgga tgtt -jctctc tc 

tggcatccgt ggaatgaage aggeccagtg ca 

c:aa=gc ara ccttctggga acttcaggag tc 

atcttcqctc tgattcaggt gagctggaca gc 

*: 1 t ctac aac ccj]c:atcc acataggtca ga 

:a;-*:ttt a.a tggctgggaa agegatgetg tc 

'ta-Ut -ia t f 1 1 :i: 



ctgeaacaga a a 



:aqt 



ggataacgtg tqccacac 



q 



acagggtc 
actgacct 
at tg at ag 
aaggct at 
atcttcat 
■ aat at a a 
a acq ag ag 
atcttcat 
g aag ca a g 
ataa gega 



■a a t g c 1 1 a g t a a a a ■:: -a t c 



caagttatg tetaatgect 

■acaagtatgg actatggtca atqtttttta taaagtcctg 

taagtatgtg aggcaggaga aettgett t.a tgtctagatt 

cgaaaqtttc aatttgttac tggtggtagg aatgaaaatg 

acattetgaa ttaaggtgta ttaaatgeat tgactattgt 

• ?gctgct :ca attttcatat tctaaat t :a agtataccaa 

caagtgtaca atgatggact acttattact ttttgaacat 

''tqataaqaa t c t a aaa 1 1 g aaattgarat tctataacaa 

■ icct attcr a 1 1 6 J 
,:10.- 3 J L 

::i i > 17 1 

:112 ■■ F-RT 



a q t c 1 1 c a a a 
tggttcttgg 
tcagtggt 
agaggctctg 
cggttgcaat 
ggaaacaqcc 
ccctgct •: at. 
aacgagag ag 
ectgaegggt 
tcatc ag aga 
ctgggagcag 
tg g ag gg got 
qg t ac ag a t a 
ag a aa tacga 
ccctttgget 
eta gaaactg 
tae attg ata 
acttact tgg 
tggacceaat 
t a a t c a 1 1 a g 
eat gtatt at 
t aa aaca t a t 



a a 1 
10'' 
lO- 
ll'' 

1 1 : 



-.I j Leu G ! n Cys I. 













1 a 










lee: 


Ala Ir: 


1 r .? 


Ala 


T re ■ - 


Glu liu- Ala Aru 






- - ! 






3 5 




3 0 


a, :. 


: .---J ;-!-=t G',' = 


Val 


Ala Val Ala 


Leu 


G e r 


Leu 


He Ala Leu Leu 












■5 0 






I ^ >~' 


Hy I le Gys 


Gly 


Met Lys Gin 


Val 


Gl n 


Cys 


Thr Gly Ser Asia 
















00 


: ; l , 


Arg Ala Lys 


Ala 


Tyr Leu Leu 


Gly 


Thr 


Ser 


Gly Val Leu Phe 






C5 






7 -j 




7 


I 1 •= 


Leu Thr Gly 


I le 


F he Va 1 Leu 


lie 


Fro 


Va 1 


Ser Trp Thr Ala 






80 






8 5 




0 0 




He lie lie 


Arg 


Asp Phe Tyr 


Asn 


Pro 


Ala 


He Hi s He Gl y 






j g 






100 




1 0 5 


G 1 n 


Lys Arg Glu 


Leu 


Gly Ala Ala 


Leu 


Phe 


Leu 


Gly Trp. Ala Ser 






1 1 5 






1 1 5 




1 2 0 


Ala 


Ala Val Leu 


File 


He G 1 y j 1 y 


Gly 


Leu 


Leu 


Gys Gly Phe Gys 






1 2 5 






1 30 




1 3 5 


1 '','.5 


Gys Asn Arg 


Lys 


Lys Gin Gly 


Tyr 


Arai 


Tyr 


Pro Val Pro Gl y 






1 4 0 






11 3 




1 30 




r -ra Val Pr: 


His 


Thr Asp Lys 


Arg 


A co 


Asn 


Thr Thr Met Leu 






1 e 






16 0 




1 eS 


G e r 


Lys Thr Ser 


Thr 


Ser Tyr Val 














170 












- G10> 


3 3 .3 














-G^ll > 


5 35 














■21 2 > 


DNA 














e;ai 3> 


Homo sapie 


ns 












s4 00> 


5 33 














agtg 


acaatc tcag 


agcaqc ttctacacca 


cag 


ocatttc 


cagcatgaag 50 


. 1 t c a 


staggg gtct 


xttc 


t gctctqtac a 


gtggtctatt 


tctgtageag 10n 


ct ca 


ajaagct gctaqtctg 


t ctccaaaaaa 


agtggac 


tgc 


agcatttaca 150 


■ igaa 


at ate:: aqtgqt qec 


e at eccc tqcc 


ceatcac 


ata 


cctaccagtt 20o 


' '11° 


gttctq aeta 


ea t ea 


c ctatqqqaat 


q a a t g t c 


act 


t g t q taccga 2 5 0 


aaac 


! tgaaa -.gta 


at qua 


a gag 1. 1 c a g 1 1 




t cac 


gat 


ggaagttget 3e0 








a gaqaaaqqaa 


t gat at t 


c f c 


a teat sat -at 300 












g 1 1 1 


t a c 


teata'Htc 100 






■'. " -1 ■ 13 :i 


t tae^a'aat 


a t * 




a a a 


t aaaa a a a a- 1 ' r 



•au.-stt t tt f nfi 



1 RT 
Hem-: 



jp i -=riS 



/,'S lie Thr Gly Gly Lea Leu Leu Leu Cys Thr Val Val Tyr 

5 10 15 

lys Ser Ser Ser Glu Ala Ala Ser Leu Ser Fro Lys Lys Val 



Cys Ser He Tyr Lys Lys Tyr Pro Val Val Ala He Fro Cys 
3 5 4 0 4 5 

He Thr Tyr Leu Pre Val Cys Gly Ser Asp Tyr He Thr Tyr 



5 :> 



Glu Cvs His Leu Cvs Thr Glu Ser Leu Lys Ser Asn Gly 
6 5 ' 7 3 7 5 

Gin Phe Leu His Asp Gly Ser Cys 
3 5i 3 3 



AGO; 3 3b 
"21 H ' ; 4 2 

i 5> ; ija 

' 2 1 3 ';• H o:t; a sapiens 
H0CC- 335 

cccqcgc:cg gttctccctc gcagcacctc gaagtqcgcc 

ctgctssq sgc sccgccgcca tsggct g sctc ccccgcgcgg 

tagcc.-tg.ac sgggctggcg ctgotc^tgc tsctgtgctg 

ggeatuag':q gaaataaact caagctgatg cttoaa.aaac 

tgttccaact aagactaaaq tggccg':tga t gagaataaa 

t rcttggcag cctgaagcgc cagaagcggc agctgtggga 

■cccgaggtgc agcagt ggta ccagcagttt ctctacatgg 



qa ' _ at a a a t a 



> ; a a g a t g a c a t c acctat t g g c 1 1 a a c a a -a 
c t a t a q c g a t t a c t a c c a a c g t c a c t a t g a 
cccuqagccc ctacggcttt aggcatggag 



sctcgccctc 50 

sctgctgtcc 100 

gggcccuggi: 13" 

gagaagcacc 2 0 a 

gccaaagaat 2.50 

scggactcgg 3 or 

actttgatga 33C 

■jatcaaaatg 4 '00 

tgaagact.ct 430 

ccagcgtcaa 500 



ij'.iiiaa otaaaacat' t^tiaa-.a , qa 742 



. 1 1 ■ 14 3 
. : . • r RT 
.13> Heme. 



a 3 6 

Ala Ala C-er Iro Ala Arg Pro Ala Va 1 Leu Ala Leu Thr Gly 



lp!) Ala Lou i.cu Lou Leu Leu Cys Trp Glv Pro Gly Gly lie Ser 

2 0 ' 2 5 <0 

Gly Asa Lys Lou Lys Leu Met Leu Gin Lys Arg Glu Ala Pro Val 

1 b 4 0 ■! 5 

?r' Thr Lys Thr Lys Val Ala Val Asp Glu Asn Lys Ala Lys Glu 

20 ' 22 ' ' .,0 

:h" Leu Gly acr Lou Lys Arq Gin Lys Arg Gin Leu Trp Asp Arg 

2 2 7 0 7 s 

Thr Arg Fro Glu Val Gin Gin Trp Tyr Gin Gin Phe Leu Tyr M'st 

2 0 Pa ' ' 0 

Gly Fhe Asp Glu Ala Lys Pne Gla Asp Asp lie Thr Tyr Trp L.aj 

0 7 " " 100 1 ■ i S 

Asn Ar'3 Asp /Arc: /Asn Gly His Glu Tyr Tyr Gly Asp Tyr Tyr Gin 

110 117 ' " 120 

Arq Ki* Tyr Asp Glu Asp Ser Ala He Gly Pro Arg Ser Pro Tyr 

127 130 1 ib 

Gly Phe .Arg H i s Gly Ala Ser Val Asn Tyr Asp Asp Tyr 

1 4 0 1 4 5 

-21CM 337 
'Ml 1 > 1310 
m:12> DNA 
M 3 : H o rn ' a s a p i e n s 

■ 4 00" 3 37 

ogaotogago oou'-cegqaa atgcccgagq gqecaeqata gagctqqggg 50 

ai.'-'-jggo-jc tr.qita>Y-q : oacgggcaag acaqqeqeoa tgacoctqat 10" 

tgauaggqtu gqtqatqagg tqacegtcet tttctcagtg cttqcctgcc 150 

:■-*: gj-o;: ,t ; s ' * qqqOotcaa aaca'aaaaa 'gagggcqog 207 













■ a a 






aatcaaacta 


cca.gccaaa 


acccagcacg 


3 0 a 


: ; it a ,\ ; c.i ; 


CC.CCqCC 


a q c c c c q q a c 


t ccccuca j a 


agcacctcat 


a 0 j 


q -* \c a act q 


:antc:tca 


at gat tcaqa 


aaacgtgacc 


agg goat gqc 


-3 a 0 




r - a t t :i a c t c c 


1 1 ga a a a qq a 


crcaqtttcc 


c ggca- gg gaa 


0 00 


f c aqca iq t qo 


qacncatcta 


ccaaggg rag 


c t get a gqc g 


icqac ac sea 


5 a 0 




agccttcace 


tcact-ec-aaa 


ctg egttct a 


■eactg a a a ag 


o r i q 


t nccML-q.i j 


aqtcactecc 


ccaa at c 


aatgccaqaa 


ggggtcagag 


6 1 ' a 


o'c igc-'i'.:- 


>'i- v i'.tt'tg:ja 


a a t c g g a a g a 


a t g a t g a t g a 


■:'-actg at g at 


7 : 0 


ccf -jo? qt tq 


ctgctgct ct 


gqt a ctqc a a 


gatcca-gtaa 


cggccettct 


7 1 1 0 


t tc:cct gac 


oqocactctq 


gg-ect gg-aag 


gattcaccat 


gctcctcagt 


8 1 i 0 


ct aatqgcct 


1 1 q c c a t q t. a 


ccgcccgt ag 


tgcctccg ag 


ggcgcttggc 


8 00 


aqaqtCQ.aoq 


qcccrt ccgg 


acct tgct a; 


■aeg-egc-egeg 


qcgggagctg 


9 On 


at paetagecc 


aqqcccgcct 


ct ccggc at g 


■a-atcttcccg 


ctgccctg g a 


9 00 


gc ecaqccct 


qCqCCUCriUrt 


gga r : t. co egg 


gactgqaagqa 


qigccccgcee 


1 Oh "a 0 




q q 'J act caqq 


qccaccta; a 


qgqqctqctq 


a aoctcagcc 


In';, o 


rgcact gqqa 


qtqqqctect 


eggggtegqg 


catctgetgt 


cgctqcctcq 


1 1 0 0 


gccocqqqca 


qaaccqaacc 


accoeggggg 


cccgtctta g 


tgttctgccg 


1 ! 00 


aaqqacocaq 


coqect rcaa 


t ccctgacaq 


ctccttgggc 


tgaqttgggg 


1000 


acqccaqq^: 


qcit 'maq-jc 


tqqt gaaggg 


gagcqgggag 


ggg cagagga 


10 00 


qt-.ccacqjqa 


ara-a-qtqcaq 


a 1 1 a a a g t a a 


c t g t g a a g 1 1 


1 1 a a a a a a a a 


1 ■■0 0 


.iaaaaaaaaa 


1 t 1 0 










-oio> 3 ih 
-oi:> 2 AC 
<:12> fpt 
'-c 1 3 • H- ■mv > 












■'.10!).- 3 33 
r^r Thr i.c-i 
1 


: I - f:i<a Gi 


y Val Gly /- 


sp Glu Val 
10 


Thr Val Geu 


The 
1 5 


:'"r v-i ] ;,<-'u 


A!., ''yc I,, 


a la-u Val I 


eu Ala Lea 

': c. 


Ala Trn Val 


G e r 

3 0 








r? lea a 1 r-' 
4 a 

.0* H- ~3 


GIra Fr- G-a-r 





Ser Mot Arg Giy 5Lu Ala Fro Gly Ala Glu Thr Fro Per Leu Arq 

His Arq Giy Gin Ala Ala Gin Pro Glu Fro Ser Thr Gly Phe Thr 

•3 0 So " 9 0 

Ala Thr Fro Fro Ala Pro Aop Set Pro Gin Glu Pro Leu Val Leu 
3 5 ion 105 

Arq Leu Lys Phe Leu Asn Asp Ser Glu Gin Val Ala. Aro Ala Tip 

110 115 " 110 

Pro His Asp- Thr lie Gly Ser Leu Lys Arq Thr Gin Phe Pro Gly 
l.'!5 130 1 -.5 

Arq Glu Gin Gin 'Ail Arg Leu lie Tyr Gin Gly Gin Leu Leu Gly 
MO ~ 115 ' l',0 

Asp Asp Thr Gin Thr Leu Gly Ser Leu His Leu Pro Pro Asn Gys 
155 ^ 100 105 

Val Leu His Gys II::; Val Ser Thr Arq Val Gly Pro Pro Asn Pro 
l."U r-55 " l-O 

Pro Gys Pro Pro G '. y Ser Glu Pio Gly Fro Ser Gly Leu Glu IAe 
1:30 ' 190 11.5 

Gly Ser Leu Leu Leu Pro Leu Leu i,gu Leu Leu Leu Leu Leu Leu 



Trp Tyr Gys Gin Me Gin Tyr Arg Pro Phe Phe Pro Leu Thr Ala 
Fl-5 050 .1 5 5 

Thr Leu Gly Leu AG: a Giy Phe Thr Leu Leu Leu Ser Leu Leu Ala 

500 055 540 

Phe Al a Met Tyr Arg Pro 
L 4 5 

510 • 3 39 

511 ■ £49 
LIS. • DNA 

513:- Homo sapiens 
-:400o 339 

qagattggaa acagccaggt tggagcagtg agtgagtaag gaaacctggc 5" 
tgecctctcc agattcccoa ggctctcaga gaagatcagc agaaagtctg 100 
caagaccota agaacoatca gccctcagct gcacctcctc ccctccaagg 150 
atgacaaaqq oqotaoloa*" Ttatt-f-ntc a qoa qrt t t c ttaccctaaa 500 



t i::ia.;:i ; ! jj;:a:jujc t; r t::;:-i.-.; ca-ioa'jccao tactaata c.s -3 00 

aC'iatt c>taa .j jcs 1 1 -v.: t qq cjaa -facet tt qccacgt.iga ctgtcaagat -100 

ctga-tqaatc ccaaccttct tqcaqq -jtc cactqsq<-aa aaaggattqt 500 

gtocaaa.ii'a cgggggatsga ac.uiot gggt agaatggagg ttgcactg't COa 1 

saggscujco actctcrtac taaatgaaaa gatgscqcat gagatgaaae 600 

a ggcj tg squg tncacc jt-jq aqtcattaaa a gas t cc t q t acteactcaq 60'J 

qgattcttea tt tctt. at t<- ctaetg-etc cacttcatgt tattttcttc 7 0 0 

ccttccaatt tacaaetaua act qacaaqa gccccagqaa taaatggttt 7!_>o 

tcttggstts ctccttactc ccat.ctggac caagqacact jgt tcctgt c 80'a 

tgtt attAgt aaactgagga caacaataaa gaaatctt ta tatttatcg 849 

:0;j> 040 
. 1 1 1 > MB 
0A2> PRT 

0 1 3> ILano sapiens 
■GiOO;- 3 4 n 

Met Thr Lys Ala Leu Leu II o Tvr Lea '/a 1. Ser Ser FLe Lea Ala 



Leu Asa Gin Ala Ser Leu lie Ser Aro Cys Asp Leu Ala Gin \ 7 ,A 

oo 20 :-.o 

Leu Gin Leu Glu Asp Leu Asp Gly p'ne G!u Glv Tyr Ser Leu Set 

t 5 4 0 ■? :> 

Asp Trp Leu Cys L-u Ala PLe Val Gia Ser lays Phe Asn lie S> i 

0 0 C C, •ay 

Lys He Asn Glu Aar. Ala Asp Gly Ser Lhe Asp Tyr Gly Leu line 

65 7 0 o-j 

Gin lie Asn Ser Has Tyr Trp Cys Asn Asp Tyr Lys Ser Tyr S>-r 

- ; 0 ft 0 '• 0 

Glu Asn aau Cys Hrs Val Asia Cy? Gin Asp Is=u Leu Asn Pro Asn 

a 5 " ; Q f; I'd 

Leu Leu Ala Glv I . <■> Has Cys Ala Lys Arg I i» Val Ser Gly Ala 

1 1 0 ' 'ill. 1 1 0 



i \ ■ Artificial 

' / C '•. 

I Artificial Sequence 

- l-;:3 

S ■ Synthetic const ruct . 

. : " c :a.jgg atgacaaagg cgc 23 
'22 i 4 2 

■;.!!.■ ) 

CM.C • SNA 

c 1 ! -, Art ificial 

Artificial Sequence 
CSS. 1 -. 9 

ess "■■ Synthetic construct . 

:■;■)■■ •;■!: 

: i ■ j ' 1 a 1 1 '.c i g c tttcttgccc taaatcagg 29 

C. ;'■ -. ■} 

■ . . ■ i 1 4 

■S 1. SNA 
S 1 •: A r r ificial 

Artificial Sequence 
: -: 4 

Synthetic construct - 

it- caqqcg gcatcctgtc agcc 24 
I'M .'44 

II; ; ,\ 
A.S NNA 

M c Artificial 

_ 1 l i 

/Artificial Sequence 
.S c 1-24 
■■■ .Synthetic construct. 

AAA 24 4 

Mgoatgcct gcaagaaggt tqgg 24 
A'c c4 2 

'- i 1 ■-' H -M 

2 - Art ificial 



. S S i 1 
S 2 1 















- ■ '< c ■ ■ ' . 'r \ 


e-.:c :,:.str 


; ; -t 








4 U j 4 5 












a q ..: * t 1 c t 1 a 


e c c t a ca 1 t c a 


g 3 e c a a c c t c 


a t c • a g t c a c t 


at gd c 4 5 




- 210:- 34 6 
•: 2 1 1 : • 2 5 7 5 












• 212:- DNA 












' 2 lie Homo 


ap i ens 










-4 02:' 34 6 












*.i":'iacct aa 


c t gqaa gcgt 


ccaaaq,,cgg 


a.-ggctgtca 


aecet get t q 


5 a 


act. iianaacc 


ca ::aci:tca 


tcceagacac 


a t ; ■ a i age a a 


cat a* ttat a 


120 


ca iaggggg a 


a a y a a a c a e e 


t qaqcaqaat 


g g a a t e a 1 1 a 


t ttt ttt cce 


1 50 


a aggaqaaa a 


caggggtaaa 


aqqa gagaag 


c a a 1 1 e a a 1 1 


tgaagt eeet 


20 3 


gtgaatggg a 


1. 1 1 e agaa g g 


caa 1 1 aa aqa 


a ate eact ea 


gagag gact t 


2 5 0 


gg jqtgaa a e 


1 1 gg g t c t g 


tggtttt atg 


a t t q t a a g t q 


ga age: a ggt c 


2') 3 


t tg-eacacgc 


t g 1 1 gg c a a a 


tqt c agg acc 


a g g 1 1 a a g t a 


a etgge agaa 


■it a 


a a act tec ag 


g f: g g a a :• a a g 


eaacccatat 


tct gatgeaa 


get t gaagga 


4 3 3 


y g gag eg 


gga g aaag at 


a a c t. v g .a i c .a 


t a a e e t g 1 1 a 


eat ttggcaa 




g t tctagcaa 


catgetect a 


a qg a age gat 


acag gc acag 


a ceatgeaga 




ctccagt tec 


t. cc t get gat 


ectqatgetg 


ggat g egt :c 


tgatgatggt 


■ c a 


ggc gatgt tg 


ca eectc ec e 


aceacac act 


jeae a agact 


gt cacagccc 


,a3.a 


aagccagcaa 


gca cage c;: 


gaagccaggt 


accge: et gga 


et t tgggqaa 


.'>.:■■:■ 


tec aagga tt 


qqgtactgga 


a q c t g a g q a t 


gagggtgaag 


agt acagccc 


' ■ o ; 


tctggagggc 


ctgccaccct 


ttatctcaet 


gegggaggat 


ca get. get gg 


■' 50 


tggqagtggc 


cttaccccag 


g c c a g a a g q a 


accag aocca 


gggcagqagd 


i- 0 0 


ggtggqaqct 


accgcct cat 


caaqcaqcca 


.agqaggcagg 


a t a aqqaaac 


H50 


eecaaagagg 


gactgagggg 


et gat gag ga 


eggggaggtg 


tct g r a a g a a g 


c 1 0 1 ) 


acgagt rqac 


'•cegtteagc 


ctqgacccac 


gtggcetcca 


gaaqqeaete 


3-5 0 


a at geceaca 


t ccccct eca 


gaggge-t ctg 


ccegaggtgc 


ggcacccact 


1 0 0 0 


:t ate*- -;c«'j 


ca 7 ca-c-tc 


aaaae.a-- 


ac-cacage- 


aicr. ea* - • 






t nej - : :cee 






tgta'-3"^ : : ■ 


i : \ 















caaectcaqc 


a a a a a a g g a a 


■-.aat a aag t a 


t q a t a t .a a a a 




1 ; ' f; 


-"'.'aqact qqa 


qgqggtgaaa 


; t aat aagqa 


gcaacaag^g 


aat gaqt gee 




a t cagggcce 


ggatgctggg 


g g c a a c c a g a 


gc_-aacggq g 


ci t q t g a t a 3 1 


1 < 0 J 


cttcatq gat 


q a a a a a t q c a 


aatgcaacac 


a g gat ggct g 


qaccccet-- 


- -a:- 


t cagca q aat 


ag^tggt gac 


a q g a g c e g a g 


tggt i terra 


qqtg at aa at 


g a a 


gtgatt gac: 


g g a a g a c 1 1 1 


ccag t a t ta a 


ctct a a a ag g 


i e e t aca g a g 


1 ■; at' 


t gqg gt gtt g 


g actgg a age 


tgqat t t a a a 


ct gqq aa cat 


t t qecaqage 


1 too 


a t gt ga g ga a 


ggacctaaag 


t ccc a a a taa 


ga ccaat ca g 


qaqc cat q t q 


late 


at gc ccg ga g 


agqtggtqqc 


c a t g g a ■ : a g a 


eacUiat tec 


aaaa cactqq 


1 t,aa 


a gcgtatgac 


t atctt atgt 


cgct gcg a g g 


t ggt gaa a .a c 


ct eg aactgt 


lt ; a a 


at 1 1 caaggc 


ct ggct atgt 


g g t g g ctct g 


1 1 g a a a t a c t 


t ccc t get r-t 


1''00 


c gggtag gac 


aa a t c t a aca 


aaatcaggat 


tcccatt ccc 


ccct cga cca 


1 'SO 


g gag gcc a ;c 


at gag ga a a: a 


gggttcgaat 


t g c t g a g a c c 


tggctggg gt 


1H00 


cat tcaaaga 


a a aat t at ac 


aagc at a ga a 


aa gag gcc 1 1 


■at eete.aag:' 


1 a a '■ 


a aq gatgaga 


a g-aaaga ato 


ca t gqa a ag a 


ttgcagctge 


aaaqgagae: 


I eg ) 


gggttgtcgg 


aaattcaact 


ggt ttctggc 


t a a t g t a t a a 


eet qagetgt 


1 1 5 j 


acca atctga 


a ccc agg ccc 


agt t tctct g 


ga aagct aca 


eaa a. a ct gga 


."! 1 1 0 0 


cttgggecat 


q t gaagaat g 


caaggcagaa 


ggggacatcc 


tgggetgtcc 


ana ci 


ca tg gtgttg 


g at acttgca 


gtgacagccg 


gc age a a cag 


t ace taj cage 


. : 1 0 a 


acaccagcag 


gaa gg.agat t 


cactttggca 


g a ccae agca 


cetgtqcttt 


a ; 


getgtcaggc 


agg agcaggt 


gattctt cag 


a actgc aegg 


agg aaggccg; 


' ' .' ' 0 "t 


ggrcatceae 


cagcaqcact 


gggacttcca 


ggagaatggg 


atgattgtec 


'. .' .1 l ) 0 


a c. a t '.: c: 1 1 1 c 


tgggaaatgc 


a t g g a a g c t g 


tggtgcaaga 


a .a a a a a t a a a 


.J.100 


gatttgtacc 


tgcatccgtg 


t qa t qgaaaa 


gcecgccagc 


aqegqeaatt 


' • -I 11 , i " ' 1 


•:a.ccaq,ta 


a ,a t a c t g t g g 


a t qaa aqa t q 


aatgt caa ! g 


' agacagaa 


a a 0'": 


aaoagaattt 


t gaccatcaa 


a a t. ccaqetc 


ca aq t aaaeg 


t a a a a a eg c t. r 


4 1-> • 




t aaagctgat 


cct t. ' t a;t gt 


at g t get c r ' t 


t -at at t age. 


,tte: 




•t at-itqan-a 


•:-:'ita'.;igga 


aq- t ' at ca' 


t • » c, ■ : ae* 


a C : r ' 















.-- 1 C : - r 4 
all- 63: 



Gil 



r F.'j 

'4,-" 



sapiens 



'400 > 347 
Met Leu Leu Arg 



:q Tyr Arg Hi? 



r he Leu Leu Leu Le j Leu Met Leu Gl 



nrg t r 
1 ') 



Arq I.eu Gin 



eu Met Met 7uil 



Ala Met Leu His fro Pre His His Thr Leu His Gin Thr Val Thr 



Ala Gin Ala Sor Lye Hie Ser Pro Glu A la Ara Tyr Arq Lou Asp 



The Glv Glu Ser G 



Arq 



Asp Trp Val Leu Glu Ala Glu Asp Glu 



Glu Glu Tyr Ser Pro Leu Glu Glv Leu Fro Pre-' Phe lie Ser 



Arq Glu Asp Gin Leu Le,. Val Ala Val 



Air: Leu Pro Gin Ala A: 
10 3 1" 



Arq Asn Gin Ser 31 r. Gly Ara Ara Gly Gly Lor Tor Ara Le i I: 
11- " 113 13 



1.3 



1 Ml 



Leu Gin Gin His Fro Gin Asp 

18.o 



1 f ;<o 



OiQ 



le Leu 30a 1 Asp Asp Leu S°r Gin Gin Gl y Gin Leu 



1 3" 



l.ys Gin Pro Arq Ara Gin Asp Lys Glu Ala Pro Lys Arq Asp Trp 

Gly 



Ala Asp Glu Asp Gly Glu Val Ser Glu Glu Glu Glu Leu Tor 
140 14 1 1 3 3' 



Fro Phe Ser Lou Asp Pro Arq Gly Leu Gin Glu Ala Leu Ser Al 



lie Pro Leu Gin Ara Ala Leu Pro Glu Val Arq His Pro 
1 ': 0 1 7 7 



l»o 



1 H (3 



Fro Thr Ala Ser V,d 
1 -73 



le Leu Gys Phe 1 His Asp Glu Ala Trp 3er Thr Lou L<?u Arg Thr 



His Ser lie Leu Asp Thr Val Pre Arg Ala Pho Leu Lys Glu 

- 7' f i 



r. cr I O 



IO:U Gill 



I vs Leu Le 



■.la Thr Ara Ala Thr Gly Asc V'il Leu "a I the 



o, - s Glu Cys K:s Fro Gly Trp Leu Glu rr>"' Leu Leu Ser Arg lie 



Ala Gly Asp: Arg .'"i Arg Val Val Ser Fro Val He Asp Val He 

3»3 ' 31 i i ' 311. 

Asp Trp Lys Thr I -Ik- Gin Tyr Tyr Pre Ser Lys Asp Leu Gin Arg 

.3:0 ' ' H3 3 3 0 

Gly Val Lou Asp Trp Lys Leu Asp Phe His Trp Glu Pro Leu Pro 

•l H 3 g i"; 34 3 

Flu His Val Arg Ly: .Ala Leu Gin Ser Fro lie Ser Pro He Arq 

3 3':. 3H0 

Ser Pro Val Val Pro Gly Glu Val Val A Li Met Asp Arg His Tyr 

-US, 3 Gj 33 3 

Phe Gin Asm Thr Gly Ala Tyr Asp Ser Le : Met Ser Leu Arg Gly 

;>;<]■ ' 33 3 3 :, 0 

Gly Glu Asn Leu Glu Leu Ser Phe Lys Al, Trp Leu rys Gly Gly 

vie 4 )m H3 

Ser Val Glu He Leu Pro Gys Ser Arc V i I 'iiv His He Tyr G3n 

Pm ' H3 3 3 0 

Asn Gin Asp Ser His Ser Pro Leu Asp Gin Glu Ala Thr Leu Arg 

4 4 3 0 4 3 5 

Asn Arq Val Arg lie Ala Glu Thr Trp Leu Gly Ser Phe Lys Glu 

4 4'; 4 4 3 4 30 

Thr Phe Tyr Lys H.s Ser Fro Glu Ala Phie Ser L»u Ser Lys Ala 

4 33 4 GO 4 3 5 

Glu Lys Pre Asp Gys Met Glu Arq Leu Glu Leu Gin Arg Arg Leu 

4'H 4'H 4 HO 

Gly Cys Arg Thr Phe His Trp Phe Leu Ala Asn Val Tyr Pro Glu 

4 33 4 H 4 r '5 

Leu Tyr Pro Ser Gin Fro Arg Pro Ser Phe Ser Gl y Lys Leu H.s 

e I ) 0 3 " ' yn 

Asn Thr Gly Leu Gly Leu Gys Ala Asp Cys Gin Ala Glu Gly Asp 

315 ' '5 30 5P3. 

He Leu Gly r :ys Pro Met Val Leu Ala Fr' Cys S^r Asr S--r Arg 

[: -y r, c 7 [ r ^ S: 



Gly For Fro Gin His Leu Cys the Aiu Vai Arq Cln Glu Gin '.'ai 

5 6 o r o i f 0 

11-; L>?u Gin Asn Cys Thr Glu Glu Gly Lou Ala He His Gin Glr. 

5F5 * 580 585 



Hi s 


Trp Asp 


Fh>? Gin Gin A 

0 ^ F 


ny 


Lys Cys 


Met Glu Ala V 

60 5 


ryr 


L-''U Arg 


Pro Cys Asp G 
62 0 


Asp 


G ! n lie 


Asn Ala Va 1 A 


G 1 1 0 


- -48 




: .': 1 1 


• .3 




g.:i.i 


• UNA 




: 1 5 


■ Art i f i o i a 1 


' i 


■ Art if i 


rial Sequence 




■ 1-F3 






■ Cynthe 


t i c cor. st ruct . 


■i'l'") 


■ •■ 4 8 




■T i =l 


:a<igfgg 


tggccatgga cag 


.. 1 U 


• '• 4 0 




Fl 1 

Flo 


• F4 
- FN A 




F 1 


• Ar'. i f i 


3 i a 1 


.'.'') 


■ Art if. i 


rial Sequence 




■ 1-F4 






■ Gynthet ic con ?t ruct . 


-1 Mil 


■ - 4 ' » 




■■:< g' 


CiiC gc 


aaggagccaa cac 


F 1 l.i 


• 0 5 0 






4 5 






UNA 




G '; 8 


Arti f i 


rial 



610 



62 5 



600 



615 



6 30 



24 



1. Artificial Sequence 




.LI /. ■ • l-iin 

.-- 1 . ri can 

'■' 4 'J 0 > ,' J b 1 
- .K'Cjaqcat 

rt caua ratg 

tcectetetg 

t:'.t cat ret 

caggg gaggc 

rt -re ace a a g 

r r t: g g r a r t g 

:t.--'at r z ;aa 

■a ggat ggagg 

tttgc ag-cc 

gc a ag g tga t 

ggcrattcct 

gtc aca att a 

ctt raa gttc 

agca aggtgc 

terceggrtg 

acccraaggg 
tgggatggq a 
tgggggtgcc 
acre rtggc r 
cttcct tct c 
aartccaact 
caactctgcc 
tt -;.ar.t.rtg 



sapi ■? n s 

gca gtaaagg 
gagtc ra gg a 
gee act get g 
creet egaar 
e : etc g gee r 
erg at rteet 
earrrrragr 
tare re t gg g 
ggaee r ra ae 
■etc at g gg at 
ggagat g g ge 
gttegg ggg r 
r ratct re at 
tgetgggae ; 
ertgaggeag 
gag tea ctgt 
eatgaggage 
gget ccagcc 
gggc aaagag 
ctctgaatgg 
etcceaaagg 
eeagtetc:t c 
cgecctctt 
ctettaaect 



e t g a a a at c t 
tgtgacct gc 
ttgrtgreee 

e a eg t cat gt 
r g g g t c r c a a 
r are re a t e a 
at ategtgtg 
tct g rea ate 
:gra ac r ar a 
ttat rctt gg 
3--gggg a.ag 
cat : att gtt 
gragrcagaa 
g aggagagee 
gctgggggee 
c rcgagg gg g 
tt-.-rcagttg a 
ggaaggcaac 
gtagtgagga 
gg-rtgaa-rea 
ago, a t ctgt g 
tggttt tttc 
teattecccc 



gggtcaeag c 
get g rt get g 

gt ge-gt gt g g 
g a t e ae gt -r a 
g gc 1 1 1 ga g g 
gg gtcecae-r 
ceggattt rt 
c a r-r-r-r aa rt 
ag a g g-raeet 
gtatggaec z 
ctcgtggc r a 
g rga rgcag a 
age, a gecact 
tteggggact 
a-rcerggcet 
aceggt gagg 
ttaggtcttc 
gaeaggcgt.g 
getectctct 
tcct-attcte 
t c ,a t o c c a c c 
' ctt: tat ctt 



taaggaag ac 
t e reae rtc-r 
t g r t r a g a g e 
ccrrgtgtge 
g a-g e ga g r a: 
g ra a-gte rt g 
agg g-g-e-r ge r 
gtgtctcg ag 
g g a e t a t gg t 
::aga rte-r at 
■g re aecctgc 
e z a get eta t 
: t g gca tea t 
■rceteaggg r 
gaeagaeet g 
rarctarrrc 
gggatgreee 
gcaggggrea a 
agagctgggg 
gc -rt.ee ra 'ra 
qgqaacj -race 
tgctgcccat 
ttatc t aa aa 
oaacttcccc 



2 -3 J 



9-:,0 
1 a 0 0 
l"ti) 
1 1 0 1 J 
1 I r - ! ) 













- : - f ■ 


gaa a jet gtq 


q a q a a a t g ; g 


c ccacaqqaq 


etcctgaete 


ct geccet tu 


1 4 a o 


i-jcaccacc a 


qgaicact ae 


.' aagecccae 


oggaaat act 


at eta at cgc 


1 4 r - 0 


cctc :ta a a g 


gt gg-gggc:-:. 


: a cat at: etq 


tgacttcggg 


t acctgt'tec 


I 0C' U 


eac::atgtg 


cactcac a t g 


a a aaccttgc 


a aact aaect 


c aac at tcac 


; 5 0 0 


a igcratttg 


caaaagatea 


t gcac actct 


ccc rgtccat 


aeag -re age 


1>V 


t-ragatgact 


c t c a t q t 1 c r. 


ctcgtctcac 


atttgaactc 


tat act tcc e 


1 


3 a a t 1 c t g t g 


etcaqatcaa 


teagtggt a a 


gcgttta-tg 


caeaettt a a 




ataatgtg 


agttteacgg 


c a t ga * qt t g 


: ggtggtgtg 


aggcatget a 


lege 


a-tatat;cc 


t a at ga ac ac 


caa.:caaaat 


cgtttaagca 


g accctgagt 


1 -3 0 0 


getgataaag 


aqqt gggtgg 


■gaggt gagct 


gggggateat 


tgggecaaca 


10 0a 


teggteatgg 


tctcgtccea 


t tccacac a a 


1 1 1 g 1 1 1 c t a 


tgtctcccea 


1 


t cctactcca 


aggatgaagg 


■a atcaacatg 


agggct acc a 


■at tggg aa tg 


lata 


gggaagtgag 


gcccaagact 


t aada -,-ceag 


- - act get a 


a aat etgt 1 1 




tetg a aagat 


gggttttgga 


qagtc gcc~g 


atgeactaca 


tg.agaa aggg 


1 1 r , , i 


aetacaa^tt 


gacattaeet 


ttctcctaca 


gteccttttg 


tcttgtetgt 


. ^ 1 1 


cc: ggctgt a 


tgtgcgtgtq 


aaatt atctg 


gacttcagag 


ccccctgagc 


..: 1 t'i 


aagtcctecc 


ttcecagcet 


CCCtttqqqC 


ctccctaact 


ccacctagge 


a. 0 0 


t gecaggqac 


eggagteage 


tggttcaagg 


ceategggag 


ctctgcctce 


OF :: ( | 


a agtetacce 


ttcccttccc 


ggactacctc 


ctgtcccctc 


etttectccc 


; 1 sign 


•:ae-tccttc 


c.actctcctt 


cct:ttqc:t 


ccctgccctt 


recccctcct 


. : at''. 


CaqgttCttC 


nctcattctc 


actqgttttt 


ccaccttcct 


ce-ttecet te 


;:40 0 


- tccctgqct 


cctaggctgt 


gatata t.att 


tttgtattat 


ctetttett c 


0 4 50 


tte':tqtggt 


gatcatcttg 


aatt.act q t g 


ggatgtaagt 


tteaaaat 1 1 


o 5 o o 


tc.iaataaag 


act 1 1 q c a a g 


ataa 2004 








<: L'O* C r ;2 
-0U1:- 043 
FPT 
.-a l a ■ iw-n-i 


api ens 










Met At a t ic: 


-in oo-y rr 


c Ala Ala ; 


<-<r Fr: Gir; 


Arg la-a Ar: 





H ' -JO " -if- 

Glu Val Val Asp Lea Tyr Asn -31 y Met Cys Leu Gin Gly Pro Ala 

5 0 '.o -30 

Gly Val Pr: Gly Ar:j Asp Hy Ser Pro Gly Ala Asn Val He Pro 



Gly Thr Fro Gly lie Fro Gly Arg Asp G 1 y Phe Lys Gly Glu 



Gly Glu Cys Lou Ar] Glu Ser Phe Glu G!u Ser Trp Thr Pr- 



Aon 



T'/r Lys 



1 1 0 



Trp 3er Ser Leu Asn Tyr Gly lie Asp L>--u 

1 1 •:■> ' ' l _ o 



Uy Lys He Ala Glu Cys Thr Phe Thr Lys Met Arg Ser Asr. S> 



1 G 5 



i 



Ala Leu Arg Val Leu Phe Ser Gly Ser Leu Arg Leu Lys Cys 



•1' 



1-i ' 



Arg 

1 GO 



Asn Ala Cys Cys Glr. Arg Trp Tyr Fhe Thr Phe Asn Gly Ala Glu 



1 5 5 



1 0 



Ser Gly Fro Leu Pre: lie Glu Ala lie I te Tvr Leu Asp 
1 7 0 1 ■■h 



Gly Ser Pro Glu Met Asn Ser Thr He Asn He His Arg Thr 



".. 4 5 



I'M, 



Ge r 
1 ':■ 



?er Val Glu Gly Leu Cys Glu Gly He Gly Ala Gly Leu Val 

''00 VG- 



MSp 



Val Ala He Trp Val Gly Thr Cys Ser Asp Tyr Pro Lys Gly Asp 



G 0 



Ala Ser Thr Gly Trp Asn Ser Val Ser Arg He He He Glu 



(Glu 

G 1 0 



Leu Pre Lys 



g10> 353 
.!!!> 4 8 0 
G12> PNA 

G 1 3 H omo s a p i e n ; 



A C 0 > 



iccaooaeog t og .:gooa gg ac:cgaqgac agcaccgcgo aggagoggot 3 00 

t'33cca::j.ic qqoggat. ego tggggc:egg egctatcgcg goeatogtga 3 i?' 

t c gccgcc ;t gotggcoacc tgcgtggtgc tggegetogt ggtegtegeg 4 00 

ogaaaaagt 1 1 1 at gcctc ctgaagegaa taaaggggcc qogceeggec 4 50 

logqogogie tcggcaaaaa aaaaaaaaaa 4 '30 



10a 


3:4 


1 1 a 


11 1 


12: 


?F.T 


13a 


Horn 3 


10 a 


354 



tier, Ala 3er Cys Leu Ala Leu Arg Met Ala Leu Lea Leu Val Ser 

1 ~ 5 1 o 15 

•;iv Val Leu Ala Pro Ala Val Lea Th r Aap Aso Val Pro air, '33 1 ta 

2 0 2 3 3Q 

Or:) Val Pro Thr Lea Trp Asn Gla Pro A!« Gl j Leu rro 3er Gly 



Ola Gly Pro Val G.1 a Ser Thr Ser Pro Gly Arg Gla Fro Val Aap 

50 5 5 60 

Thr Gly Pro Fro Ala Pro Thr Val Ala Pro Gly Pro GIu Asp Gar 

6 5 7 0 3 5 

Thr Ala Gin Glu Arq Leu Asp Gin Gly i31;y Gly Ser Leu Gly Pro 



Gly Ala lie Ala Ala He Val He Ala Ala Leu Leu Ala Thr Gya 

9 5' 100 105 

Val Val Leu Ala Leu Val Val Val Ala Leu Arq Lya Fhe Ser Ala 

110 115 1 2 0 



HO- 355 

:lla 2134 

OIL- DNA 

:13o Home- sapiens 



• 'J.i'"a.''.!i' 1 aaq q >..ic: 
aqa.aqct ;j 1 1 ccaaat :j<i 



ct ggagcga 
tcacrcqqq 
23tca:-:ta 



a c c t :j!kx: a t a cc a ;i c c a a g 

icagcagtgt accagataat 

t a . ' c a ' i a g a a , i g a t a t a <. : t t c c a c g g g t a t 1 1 c c a a a a c a a q a t q c g a a a 

-.it ettec j j ga qcaqqt go acctcatcea gaacgccatc atcgaaaqgc 

a c a t- a a c a i : a , a g g c a a a t a g 1 1 g a g a a g g g a a a a 
agc-taagaaa e t g aaaga ' a ■iatarcatc: 

agtagccccc agaggcgct g gg „g t g 1 1 qc C3.\:gccct 



tqctc c a t c t cacqctag q g q t e a a c c t g 3 g a a c ace 1 1 



3 a gg a gaga acq 
•ccgcgggg acctccccta 
acctgaagtt 
lataagqgca 



lagaacagv 



igqeat r(:.a aagtacgaga ccatctcatg ca3caactgc 

acgtcqcctg ctttggctat. aactgegagt agggctcagg catcacaccc 

acc-'itacaa qqacccf act atccctgqag tcccaggctc tactcggagg 

(nqiva'.-oa; act t cc .>ccq agctgtcatc qggtagggcg og-gc cgt gg J 

ttcaggqgcg caccacttcc aagcctgrgt cccacagqtc ctcggcgcag 

tqgaugtcaq ctatccaqgcg cctcctgaac tacataaata actggcacaa 

qt.aa it cccc tccq caaacc aacacaqgea gtgtgtgtat gtgagcacct 

rgtq qatag.T a t a tg tea t gqig acacaggqtg gc'.c;ct:aq etcccacqt a 

ctaqagqgqa tccrgaqgaq qtggaaccr.c aaoccagctc tgeqegggag 

gcqgctgcaq f rcttl t etc ectcaaa-ggt ctccgacact cagctggagg 

cgggcatcM t cctaaagqg tccccatagg gtctggtr.ee acccca':ccc 

aggt ctat.gq icaqaqcctq qgagggt. tec etaegatggt tagaggtgee 

ccatggagqq getgactger ccq <~ a \ t. gee ttteagacag qacacuaqca 

t. qa ag t a a a a cegccaa ;,,c -toaacttca agqqgagggg qtaaaqqqag 

aaagaaqiqq ggetaggggq tectctagat cagtgqqggc aetgeaggta 



G'ag 



atagaicacic atacatgaaa ac'-agqecq: atagactgtc agcacqg.ctg 



Han 

sso 
:'''0 
MaO 
1 1.1 00 
1 0 0 0 
1100 
1 1 5 0 
IjO 0 

1 :: s ■"' 

1 a 0 1' 

1 g 50i 
1 4 0 0 
14 50 

150 0 



i aqqeag qqgtqqqg- 

quart jqt ,i!.c:;:CdC 

.1 . v.'t a acct tggaag it 

'■~'t gggr^tg i-'.'C 1 .' ag qg 

r i g c r. g t c a e t i - 1 g a .3 



e t qggaqq.i J a'jqc'.'t qqq i 



iqqqa 1' 



■at aqaq,_:qc tqaqqcause tc^tctcccc l?Ot 



t t a a g g t g t c t :i g a j c c <. 



acttqqcc i 



t qetuaqtat ctca jgcag;; ac*gaeagca 1 30 j 
acqtgqqqqs ggagactcag etggacagcs 192 j 
tgggetqctq ct gcot eaug acoceetots 2000 



t'.-r;::gga cagaqetqaq otggrcaugg coagqauqge gggagggagg 2010 

q.-j a t qg gq gt gqgctgtgcq oagsatcagc guet. gggeag qtocgoagag 210 s . 1 

etgcgggatg tqattaaaqt ecetgatgtt tetc 21 M 

210> 3 26 

•2i]> 157 

:2i2> PP.T 

'21A> H :rio sapiens 



Met Al ^ L 



.en I.t-u Gy? I.''? a Val •.'•/ « L<-.-u Thr Ala Ala Leu Ala 
2 ' 10 12 



His Giy Cys Leu His Oys His Ser Asia Phe Ser Lys Lys Phe Ser 

2 0 2 2 

Fhe Tyr Arg His His Val Asn Phe Lys Ser Trp Trp Val Gly Asp 



4 5 



0 



lie Pre Val Ser Gly Ala Leu Leu Thr Asp Trp Ser Asp Asp Tat 



Met. Lys Glu Leu His Leu Ala lie Pro Ala Lys lie Thr Arg GIu 

6 2 7 0 

Lys Leu Asp Gin Val Ala Thr Ala Val Tyr Gin Met Met Asp Gin 



Leu Tyr Gin Gly Lys Met Tyr Phe Pro Gly Tyr Phe Pro Asn Glu 



Ara Asn lie Ph n An Glu Gin Val His Leu lie Gin Asn Ala 



1 1 



120 



e ' - 1 a .• •. r a 



:i Jiiicjqa'iac aatqqaaqct qccccqtcca ggttcatgtt 

' . : : 1 1. i:rU:3'.'3! at aaact qqc tjcaqa.iatt gatgcaqaaq 

.jt caaat qqt cat ■;]■ it uc t q ca a^aqqaacc cacgtgqctc 

■ t cc caqctqccat ggaattcatt qctaaaactq aggLggctgt 



tc 1 tcc-igga t i taqaaata': 



aaaat. tccca qqcqt atrat 



i ' n: a q t q rcc a t a c t c z a t a 
: t. g g q a *r a a g z a z t g a 1 1 c t 



c i ' 1' g a * a q a c a .a t g a a r."i a c 
ttnataaaac 
•it •;«.: jq.,gt : 



acaaaoac 



at tqaa aqca 
a :t acacat q 
a tag aqtaat 



tqaa* ttaca 

ittqaqa cqtttcattq agatcaacay 

ircatqt qa c t qt qa 1 1 gaqtiattca 

tcagatt.aat ctcctcctqa taatgaacaa ggcctcccca -jagt-atgaag 

acaacattjca caqatacraq aagqcaqcca aqctitttcca gqqqaaqatt 

ct ct 1 1- a t t c tqgtgqacag tggtatgaaa qaaaatgqqa aggtgacatc 

atttt tc-'.aa ctaaaqqaqt ctcaactqcc aqccttgcca atttaccaga 

c'ctagatga cqaqtqq'qat acact qccca caqcaqaagt ttccgtagag 

catgtgcaaa acttttgtga tggattccta agtaggaaaat tgttgaaaga 

tcagaagqaa agactacaaa qqt g qaactc t ga ct t ct cc 

gtatctactt t atgcaaagt aaaaaggcac 

t aa a < a roq ca 

acncq'"acgc ac 



aaatcqt q; 
ttggaact ac atatggccaa 
arjc t caaa t c t caq a qa; '-at 
acat q.vic 



•tacic 



ic aca-aa" ac-:a 



ig cctqccaacc 
a aatctcqttt 



1 00 



gaqqtt'Mga cacactacaa cataactggg aacaccatct gactctttcq 



4 Oa 



(r.ig 



8 00 
cm;q 

9 0 

1 1)0 0 
1050 

i :oo 

- - i o 



* ' i.i lia '?j i.i^j.itgytr tta.jac.i; -'. ".■I'aviatt. -itcf.tt tt ac 1 4 « 

.'j'J;!:! !• t5;"l rl'^ Ot. l~t ' ' <'ldjt(\V' .1 - S t O n C I ,.i a d t a q ;i C C ,3 14' 

r ;tA>:i.;ao: r.Mt got t a g 1 1 a jcat o: ' ;'a,i!'tr,:cta ! jtaaatcaa 15' 

r la^a 'tacat aataaataaa aaaaaal ca 1 att.it a 1006 



I . - 2 1 i 
, :• FF.T 
3a H"inr 



M'.'t r -lu Ala Ala Pre- Per Arc Dip Mot I he Leu I,eu fhe Lou Leu 

1 a 10 IS 

Thr r ys GJu I.uu Ala Ala Glu Val Ala Ala Gla Val Glu Lys S~;r 

2 0 2 a " '0 

Ser Asp Gly Fro Gly Ala Ala Gin Glu i'ra Thr Trp Leu Thr A:?p 

3S. 4 0 " -f r > 

Val [av, Ala Ala Met Glu Fho II" Al.t Ala Thr Glu Val Ala Vii 

5 0 FO -0 

He Gly Fho Fhe Gin Asp Leu Glu lie Pro Ala Val Pro He Leu 



His Sor Met Val Gin Lys Pho Fro Gly Val Ser Fhe Gly Fie Ser 

0 0 ' 8 0 '0 

Thr Asp Ser Glu Val Leu Thr His Tyr Asn lie Thr Gly Asn Thr 

OS " 100 ' IDS 

Fie Gys Leu Fhe Arg Leu Val Asp Asn Glu Gin Leu Asn Leu G.lu 

110 110 120 

Asp Glu Asp lie Glu Ser Fie Asp Ala Thr Fys Lou S.er Arg Pho 

120 * 1 2G 'llO 

I j" 0Vl u lie Asn Ser Leu His MM. Val Thr Glu Tyr Asn Pro Val 

14 0 14 0. 100 



Thr V.ii Tie Ola Leu Fhe Asn F»r Val lie Gin lie His Leu Leu 









2 - T' 


::, >:-.<• lys Lys ! u I: 


leu l:c 


•M.i 1.---U Ala 11- 


Ty r 

. ' r 


" ' r Tar Leu Asp Asp G 2.: Trp Asp 


Th: L^u 


Fi-..- Thr Ala Glu 


73 1 


"' . ;"! 


■ ■ ; n. 




A 4 0 


;'ei V.al Glu His Va 1 G 1 1 i Asn Fhe 


2'ys Asp 


Gly Fhe Leu Ser 


G 1 y 


24 1 


J. r .' 0 




^ 


i.y; i eu Lni; Lys Glu Asn Ar j Glu 


ler Glu 


liy Lys Thr Fr; 


L ; - 


2 00 


2 6 5 




2 7 0 


1 i i Glu I,ou 








^ 111 ■ 1 li 








:i\ ■ 24 








' : 1 1 ■ 2NA 








•- 21 i ■ Artificial 








" . : 2 1 ) ~- 

/irtificial Sequence 








:.'.'.<■'.■■ Hynthet i c construct. 








i a :. i y 9 

' " i ■ "! c ■ i g t q c c o a t a c t c c a t a q c z 4 








' 1 ] ; ! - 160 








All 1> 2 0 








DNA 








:2 1 -C Art i i ici al 








"1. ; .. Ar t. i f i c i a 1 Sequence 








•>' Gynthet ic construct. 








■'•] .H> SiG) 








' q<.icgaqtqg qatacactgc 20 




• 




■c:lit> 9-61 








' 'I > I >NA 
















•2 2: (') - 

'22:1 ■ Artificial Sequence 








' 2221- 1 -24 








■ 2 q - G ",Ti t h e ^ i c crnst runt . 








- 4 0 0 .• 1 










• 1 <f 







mi t 1 t i o i a i eequ-; 



:hot 



t r u ;• t . 



gtgtcattt g caajac t cat tct mq gttctgacr 



5 b J 



Homo s a pi on? 



r . n 



j'lj'iaqcc 3 c g goto :jcac: 

-aagaog ;:g gg t. g g a 3.3 aqaq 

cct rag eg gg g a c a c g g g c t 

a g t g q 0 1 g g a 1; g a t a q:a:: 

c c c a g a o a g c c g 3 c g a: L u 3 a 

t. c 1 t a . : c ,-, jc t g 3 5 g rat a a 

ttcqragcaa a tg 3: a :;a ;a 

tagtaogact gg a gqqttga 

cggccqacac tactgt 3 teg 

rt tqggaa It atc:accatt 

t qacaagaaa ga t goa t caa 

a. 1 qgeace "a t a t c t g t a a t 

c ctgqacaca 1 1 a g g c t c t a 

t oca at. 1 1 gg c t ag t ggt gg 

i:tct ejetcat cagcatgatt 

• a a a c a a' a a 1 1 a c a c Ta 1 13 c t (3 
acr.gqct cct - aigaa gt caac 

* ice' t < - t a g a ta : t c a c c a a 



agagtga jaa gage gajcgtg 
ateagaajee I ct t accca a 
cagggacgeg geggeggegg 
gt ccgccaaa gecg gggegg 
tgtgqtcggt gcLg gcgacg 
gcottgga -i 3 t a! at aagee 
a g g g a a g eta a c c t g c a a g t 
cut cagt etc at ggagct t c 
tttt tccaat actcacaagg 
t aaa 3a ca a a a t ca gctggg 
t c a a c a t a 3 a a a a t a t g c a g 
aj * aaa a a a a: c c t c c t g a c a t 
tgtcgtaq aa aaagagaatt 
qi:atagttaac t gct.gtggtc 
e t g g c t g t a c t c t a t a g a a g 
c a g t a c a t ■ ■- - a g a g a g 1 1 tat 
ec* ccgacac t qagqgt ctt 
ggcciaagt ca t a! atgeaca 



gaqqtgcvnr 
gea-qagecaa 
cggcgactgc 
t g a 1 1 g c a a o 
geget tagqc 
a. a a a gaaa a : 
tea a gtct-10 
aagceagaqq 
gtaaagtgtaa 
ct. ggagacet 
tttatacaca 
cgt tgtco;...j 
tgcctgtgt ; 
ctaggtctc-.i 
g a a a a a ta t a- 1 
ca coagt t aa 
q t a a a aa a ■ - 
at t aaacoa • 



1 0 0 
150 

2 0 0 
'? 1 0 
jOO 
'iLO 

3 00 

4 5 0 
500 



05 0 



7 50 



:t a* 



• 4 0 



' .- 1 q a t a t a a < j ja q c s a t g 
i'atotaccc attqtctt gc 



tgca* aa* i aa.aaqatqgt a: '.|dt: ,:lac 
qtttttqta ctttcttttc aa:ir: :! ' t ta 



caattgggag atttcaqaaa cattcctttc aecatcattt au.jaat at Jtt 

t arcttaatg gagacaatag vigat.cctgt agtatttcci atagaaataa 

cettttaatc taaggqatta aqactqatta gtcttagcat ttactg'agt 

Gqqaqgatgg agatgctaGq atggaaqoat arccagqqtq nrrttf aqc :1 

cagt at cagt accatttatt tqtctqccqc ttttaaaaaa tacccat t gq 

ct.atycc.ict tgaaaaaaat ttqaqaagtt tttttgaagt ttttct.-aat 

aa.aatatggg gcaattgtta gccttacatg ttgtgtagac tt.actt ta.ag 

t 1 1 qcaccct tgaaat; j:;gt eatatcaatt totggat tea taat.aqcaaq 

at:agc aa.iq gataaatgcc gaaggtcact tcattctgga cacagttgga 

' caiata.qtga ttaagtagaa aatccaagct ttgctt.gaga acttttcta-n 

"gtgcacagt aaaaagtatc qqtttta 177 7 

-710; 4 

■ 711: 2':S 
'2 12a FG.T 

7:1 3 : Kom« / sapiens 
raOO; 2i 4 

Met Ala Ala Ser Ala Gly Ala (71 y Ala Va 1 lie Ala Ala Pro 
1 7 10 

7er Arg Arg Trp Leu Trp Ser Val Leu Ala Ala Ala Leu Gly 



1 ;: a 
1 -10 0 
M 70 
1 70 0 
1 .7 7 0 
1 60 0 
16':. a 
lcraj 



Leu Thr Ala Gly Val Ser Ala Leu Glu Val Tyr Thr Pn L 



4 0 



lie Lh 



e Val Ala A.an Gly Thr Gin Gly Lys Leu Thr G y:; Lys 
j 0 7 

r Thr Ser Thi Thr Gly Gly Leu Thr Si 



Leu 

30 



Lhe 



■r Val Ser Tic 



71r. I ro (■] u Gly 

a r 



Asr 



,r Val Ser Fhe Fh'a Hi. 



Ill' 

Met Gin Fhe lie 
1 b 

Fro Fro Asc He 



T n 



1 ^ 



Val Gin Fr;' :Uy His 
1 4 5 



»rq Leu Tyr Val Val Gla Lys 'jIu Asn Leu Pro Val Fhe Fro Val 



re . ai v a i 



1 5 c 

"a 1 '1 i y 

1 7 0 



160 



I1-? Val rhr A.a Val Val Leu Gly Leu Tnr 



1 lb 



1 -La 



He Ser Met I 1 e Leu Ala Val Leu Tyr Arci Arq Lys Asn 
Viz. 190 ' 1 '5 



cr Lys Arq Asp Tyr Thr Gly Gys For Thr F'er Glu Ser L<.-u 



re Val Lys 31 n 



.• w a 

Lie 



u'?r 
a i n 



Fr:; Arq Lys Ser ire Ser Asp Thr Glu Gly 

A. 2 0 2 . : 5 



o.i Val Lys Ser l,eu Pra Ser '3 1 y Ser His Gin Gly Pro Val lie 



•r Ala Gin Leu As;:- His Ser Gly 



nsn Lys ser olu 



•3 e 



is Hi 3 Se r Asp Lys I 
"> 0 2 ' 



Val Val Tyr Ala Asp lie Arq Ly 



:210> 165 
:211> 132 1 
-Ll2> SUA 

c:!13> Homo sapiens 
MOO > i 6 5 

qccgyor.gr. g cagaq.eejce atqtaccqgc tccrgrcago ag'ogaetgcc 50 

cgggctgccg cccccugggg cttggoctca agcrgcggac gacgcggggt 1 0 F) 

ccatcagcg: qccgggctgc cgooto:tcqg ccaoqgctgg gteqggggcc lie' 

t cgoqotggg gctggqgctg gcgctogggg tgaagctggc aggtgggctg 2 0 1 ) 

aqggnoqcog ecccqqcqca nr.ooo(osgcg occcocgaco et'j.iuqcqt': 25-1' 

nect ot.ggeo gagccgccac aggagoagtc cctcgccccg t gqtct ccgc -00 

roooaaaac cat .:oaoaos 



ooooqc gcogsoctgo 
sconce tqc^qoaoaq 



■ .a o 0 1 a '. 



g a t. oa -j ao a *: jaqqtqggoq eoao.-raa 
y.'l f d'j ar a- a.a.i.^ao 3 i-;' :'ont -a qaaia' t- 



13 t t 1 



ja.Jtaaaatt v'qtcattar a 



i ■ j a a c a i 



.:t q aaagaagaga aagcttataa agoettgaaq atqatqaaaq /bO 

-.!.!.!' :*. t gc atttgagcaa aaaaaagaag gcaaaagtaa t uaaa«gaat 800 

: . " ' - : -ta aattt aaaac agagcaggag aatgaagaca aatgccagaa ^bO 

tbaiaa- -ct qgcaaqaa-aa agaatgattt t ga.acaa qgc gaattatatt :, 00 

' a ag igaaaa gtttgaaaat tcaattgaat ecctaagatt atttaaaaat a _ 'J 

■jat c -t t tgt tcttcaaacc tggtagtcag tttttgtatt taiaottttqg 1000 

a too act a c t age agaca tagtagagag agcttaagaa tat aaatatt 1050 

taiga a-t at at gcagaaaata Ltocatgaot tggataitget qacqactgtg 110O 

caggaagaaa acqag::cagt gatttacaat agagcaaggt aaat gaatac 1 1 5'.' 

•attctgetgt gtctagctat atagcatctt aacactattt tattaattaa 1200 

aagtaaaatt ttotttgttt acattcaaaa atcaa xtaa oacattttgq 12 50 

g a a c 1 1 1 1 c t a c a t a t a t g t 1 1 1 a t c a t c t g t a a a g t g a a g g a a g t a a a a 1 3 0 0 

cat gt t tat a aagtaaaaaa a 1321 



PRT 

Homo sapier 



alOOa- 366 

Mat Tyr Ara Leu Leu .< 
1 

Gly 01 y Leu Ala Set ?er 

2 J 

Ala Oily Leu Pro Fro Leu 



Ala Val Thr Ala A: a Ala Ala Ala Fr- 

1 0 1 5 

Cys Gly Arg Arg Gly Val H : a Gin Arg 

2 0 iSO 



. y His Gly Trp Val Gly Gly 
A 'J 



u Gly 



Leu Gly Leu Gly Lea Ala Leu r; ly Val Lys Lou Ala Gly Gly Leu 



F ! 



■.n Ala He Glu Ser ;'er Ara 
110 

■lu Val Gly Ala Fro Gly He 
1 2 o 



He I. 



,'a.L Mil Giy Val 

13'! 



Phe- Fro Glu Lys G i -.i Tyr Glu Gly Glu 



1 .' '.i 



Ser 7a i Asp- G 1 y 



Lys Glu Val Trp :A r Glu Gly Leu Gly Tyr Ala Asp Val Glu Asn 
1 1 0 y 4 S ;. 0 

Are Val Fro Cvs Lvs Fro Glu Thr Val Met Ara lie Ala Ger lie 



Ser Lys Ger Leu Thr Met Val Ala Leu AG.a Lys Leu Trp Glu A.I a 
1 -n l'"5 iKiJ 

Gly Lys Leu Atp> Lfj Asp He Fro Val Gin His Tyr Val Fro Glu 



Val Ser Val Thr Thr 
. : 1 0 



Arq Leu Leu He His Leu Ser Gly I H Arg His Tyr Glu 



vsp He Lys Lys Val Lys Glu Gl> 



Lys Ala Leu 



Mot Met Lys Glu A.oi Val Ala Phe Glu G '. n Glu Lys Glu Gly Lys 

.'■;•> G'.ti ,'vi 

Ser Asn Glu Lys Asm Asp Phe Thr Lys Phe Lys Thr Glu Gin Glu 

G.,0 " ;:>',:> .:70 

Asn Glu Ala Lys Gys Arg Asn Set Lys I'm Gly Lys Lys Lys Asn 

Asp Phe Glu Glr. < ; i y Glu Lea Tyr Leu Arg Glu Lys Phe Glu Asn 

Ser lie Glu Ser Leu Arg Lea Phe Lys Asn Asp- Fro Leu Phe ! he 



Fro Gly Ser iL.n Phe Leu Tyr Ser Thr Phe Gly Tyr Thr I 
'■■ 10 " b 

1 G 1 u A r g Ala. Ser G 1 y G 



Leu Ala Ala lie 



< :-.o 

Lys Tyr Leu Asp 



.; o 



Tyr Met Gin Lys 1 1 <v Fhe His Asp Leu Asp- Met Leu Thr Thr V.- 1 



Gin Giu Glu 



Val I 



Art ill 



rial 



Artificial Sequence 
1-30 

Syrtheti r ecus tract . 



-* ■.!="» 36" 

vj isaaajaa gtrtggteug aaggtttagg 30 

L ! 'i ~ H 
i ". ■ ^ 3 

;j ■ r.'UA 

1 Art if ioi al 



Artificial Sequence 
1-3 5 

Synthetic construct. 



■10m ;.,;„< 

ttqqott cattctcctq ctctg 25 

■ 1 :"i • ■ to ( 



1'tiA 

: ; v • Art if icial 



1 : • Artificial Sequence 
l-,:8 

■ Synthetic construct . 



• li.ii:.- 0t>'J 

'-.rifidcrtcag aacaactcat tttqcacc 28 



■51 

hia 

Ai t if i cial 



Art if icial Sequence 
1-41 

S vr; thet i c cons t rue t. . 
-'tOOc 3''0 

ctctcaccat ggttgctctt yocaaattyt gggaagcaqg q 41 

.:10c 37] 
..lie 1130 
;': 1 2 - PIJA 

heme ?arc <>r: ? 



a agg .:a qcgg rtgccgggcc gggactggtg ogagagqag' 



a-aquu :ua uutcgagagu gcg.j gg ;ct g tgqcacqgtg qggctgctgc 



a t t t gaga t a ga tg ac agt g 
ggaacragca gg at ggta rc 



taautgctrt 

arteagrgag gaggaqcqgg gc a g act z jg ggatgtgg 

rcctgtarrg ggtorggatc "aaggrga 

uaag-rtqgtq qctatgtctc atcatttgtc catgcgtgct 



era act t ■.■■rg gaagcgqqg r 
ttqtrcctat caraqeqaca 



qrartgaatg 4 0 d 

■rggggcaat g gatggc rt.g -350 

ctggtgga 50 u 

qtcgraratg tegguacage tgarcctqra cgtqgatgtg qrrggcaarg 55u 

: err: argg agt gtcggtggtg acgracccrg ggggctgrrq gggecatgag 600 

gtqgaggaag t ggaccagga gatgttraac aactrggtgc agrr.gcagcr 650 

ncacaaraca gcoraaggac rtga ga ::ggc ggcattcatt gagegectgg 7CR> 
agatggaaca gqcccagaag gecaag-aa-. 
1 1 age ::,aaa L actggatgta ratqat.tr: 

gt raggagqg cc.3g,i-rac:g ggggtcaqgg tgggggtggg agtuqgggtg S'q 

gtggtugggg tagtggcctt tgctgtgtgr caccctcact gtaagtctat 9CU 

r taaaaacat cgacgataqa ttgaaatgtg tgaaagtttt gaaaagctar 950 
■ lacttccigc aqcaaaaagc aactgttg: 



cccaggagaa gaagtccttc 757 
gt-gtcctgt tratcaaaat 0 0 0 



ttggcaagac ggtcctgatg 100 



tacuaguttg attgaaattc artgrtrart tgatacgfaa ttaagaaaca 1050 



:aaggua tgg ct gt 'accost 

t tgtgtggca gtttattaaa 

A1107 37q 
: 7 1 1 : ■ 2 6 t 

'7 1 3 • Jiono sap lens 

'4 00,- 377 

Met Ala Ala Ala <T»r Al 



at to?, tgtgg ctqtgtggag ctcaqctgtg 1100 
:tgtci:ccra gat rgacacq caaaaaaaaa 1150 



-:;l' 



Ala irr 



Ia?a Leu Leu Lou 



Al 



•■ r q 



•iy I.ei; l.e>j Lou Glu Hi:-: 0°r i 



I i - - Asp Ser Ala Asn Phe A.rq Lvs Arq Gly ?o r Lou Lou 



y Asri Lin Gin Asp Gly Tl 



ihr Leu 



:r Leu Ger Gin Arq Gin Le 



Se I 


Giu G!u 


G 1 u 


Arc 


Gi 1 y 


Arq 


Leu 


Acq 


Asp 


7a 1 


Ala 


Ala 


Leu 


A sr. 


















POO 










1 0 0 


o i 


Leu Tyr 


A r Q 


7,i 1 


A r a 


1 1 e 


P r o 


Arg 


Arq 


Fro 


Gly 


Ala 


Leu 


Asr- 








1 1 0 










". 1 0 










l/b 


, 1 v 


Leu Glu 


A 1 a 


GJ " 


11 V 


Tvr 


7a 1 


Ger 


I' *3 T 


Fhe 


7a 1 


Pro 


A 1 a 


|' " • r O 

- J 








I/O 










1 10 










1 3 0 


o 0 T 


Leu 7a 1 


Glu 


S 0 I 


H i s 


Lea 


.3 e r 


A s p 


G In 


Leu 


Thr 


Leu 


H i s 


7, a 1 








140 










1 4 .:■ 










100 


Asr 


V a 1 A. 1 a 


o: 1 v 




Va 1 


7a 1 


G 1 w 
J 1 i 


V a 1 




7 a 1 


7a 1 


Th r 


H i s 


P £ O 








1 0 j 










1 0, 0 










1 0 o 


Gl y 




A r o 


G ] " 


H i .-• 


■11 q 


7 a 1 


G 1 u 


A T ) 


Va 1 


Asp 


Leu 


G 1 u 


Leu 








1 7 0 




















1 f- 0 


?ho 


A ^n Thr 




'/a 1 


Gin 


Leu 


Gin 


r o 




Thr 


Thr 


A 1 a 


Pro 




















". : < 0 










r : <o 


Pro 


Glu Thr 


AI a 


Ala 


Phe 


lie 


Glu 


Arq 




Glu 


Met 


Glu 


G 1 n 


Al a 








.''0 0 




















/ 1 0 


Gin 


Lys Ala 


Lys 


Asn 

.: l 5 


Pro 


Gin 


Glu 


Gin 


Lys 
.": .• 0 


Ser 


Phe 


Phe 


Ala 


./>' s 

/Go 


Tyr 


Trp Met 


Tyr 


I 1 e 


lie 


Pre) 


7 a 1 


7a 1 


Leu 


Phe 


Leu 


Met 


Met 


Get' 








.'30 




















. : 4 r 


Gly 


Ala Fro 


Asp 


Thr 


G 1 y 


■Gly 


G 1 n 


Gly 


Gl y 


Gly 


Gly 


Gly 


G 1 y 


Gly 








045 










. : 0 












Gly 


Gly Gly 


Gly 


Ger 


Gly 


Leu 


Cys 


Cys 


7a 1 


Fro 


Pro 


Ser 


Leu 










260 










0 t .0 












'010 


:■ 37 3 


























'Lll 


:■ 1706 


























• ,:12 


;• DNA 


























'•' . - i ...1 


■ Horro sr 


p i e n 
























' 4 0 C 




























q g a 


qcuctuc t 


g q a a 




la g c 


i'-gga 


go eg 


ga' 


; q o a c 


a q c 


qqqg 


agg 


gtq c 






tgucg/ic 


tqga 


gcc 


ig ac 


gtqt 


ccgg 


GO 


:gt cc 


'-'■•'■'J 


oaga 


cog 


gqg 1 






: a g q * o a *- 




i g a 


" c o a 


c.-at 


g c t a 


on 


la. 1 ' 


sot 




t/JC 


e^t ] 


[.. ,'i 


* 'it 








"t q~ 


■■' t; 














a q q > 







taaa.ia uacc 


ta -a aaa !: '-c 




teggt tt -aa 




- : 't 


a tea a g t a t a 


att :etce:cc 


■ v c .! g a a a c t a 


attaaef 


3 0c 


: ■;;..•■;/;*::!■; 


etetat a a a c 


tctaccagca 


t tact act tc 


ctgaaaagtc 


300 


13.1 t t .li\-,it 


a ctctal g l c 


tgt ggact tg 


cat :t.scaqt 


actetttgqc 


4 0 0 


-taqtggcct 


cctcccttgt 


g gatt ggatg 


g g t z a a a a g a 


a 1 1 : 1 1 o t g t 


A z 0 


act cttct cc 


c " g a c 1 1 a c t 


eaatat act g 


c 1 1 a a : t a a a 


at ct ctcaaa 




. ; ct actttgt 


gat g:tagtg 


ggacgagcac 


1 1 g gtg gg a t 


gt -a tacagee 


5 •:.'.) 


rt gctcttct 


cagcct teg a 


ggaat ggt at 


atccatgagc 


a c gtggaa- .-g 


6 0 > 


•.jcitgaet to 


c :t gat ga gt 


ggatcccagc 


t a a z 1 1 1 g a t 


agagctgc ;t 


6 0 ) 


t ctggaacca 


tgc gat ggat 


gt a gtg g tag 


gt gtggcage 


tga ggctgta 


7 J' ) 


actagatgga 


t a gggctggg 


gect gt ageg 


ctctttgtgg 


ctgccatccc 


7 Z i > 


tctrctgg:t 


at gg;agggg 


tcttggctct 


tcgaaactgg 


ggggagaaat 


80') 


atgacaggaa 


gcgtgcattc 


t caa gg arret 


Otgttggagg 


cctgcgct gc 


R eg 


ctcctgtcgg 


aaagc^gcgt 


ga tget getg 


ggcacoa t ic 


a agate tat t 


90 a 


tgagagt gtc 


a t at tcatct 


ttgt :ttc:t 


ctgg ac ac at 


gtg atgga -c 


0 0 ' ) 


acac gg gac 


etc: at gggc 


a 1 1 ,a : a 1 1 a t 


ccagcct c at 


ggaagecage 


1 g 0 


ccgcttggct 


cttccctgaa 


cegtatcgcc 


acctcc aag a 


ggt accacat 


10 00 


tcaqcccatg 


eacctgetgt 


cccttgctgt 


gctcatcgtc 


gtcttctetc 


1 1 0 0 


t: cttcatgtt 


ga ctttct'tt 


a ccagccc ag 


g zca gg agag 


tccggtgaag 


1 1 0 0 


tctttcatag 


cctta::aat 


taf; gagttg 


gctt gtg gat 


tatacttt ac 


1 .O>0 


cageatgagc 


ttcctacgga 


gaaaggtqat 


ccctgag aaa 


gagcaggetg 


1 0 0 0 


gtgt actca a 


ctggttacgg 


gtac ttctgc 


actcaetggc 


ttg tctaggg 


1 "- 0 J 


ctcct tatcc 


tca.atgaca g 


tgatcgaaaa 


acaggca etc 


ggaatatgtt 


1 *00i 


cagcdt 1 1 gc 


t c t g a t g a c a 


tggtgatgga 


t ctgctggca 


gtggtgggac 


1 0 0 'j 


tctteaccgt 


ggta aggcat 


gatgetqaqc 


tgegggtace 


ttcacctaet 


1 ■] a 0 


a agaagccct 


atgcacctga 


gc* gtaacac 


cactceaaga 


<~aagataaca 


15'Oa 


a* gaa ca aac t 


at t gaa t tec 


a g c t a t c c g g 


gattqtacag 


a t c t c t c t g t 


1 0 .o g 


•*; > '' ' a a • •*.*.! 


gt aactgt.ee 


tgt'jgt.t to 


'■'-'-gcaatt g 


ct t +' atgtt t 


1 o ' 0 




a.itaaa igt a 











) ■ 1 



. jj Thr Ala Tvr Lou Ala Phe Val Gly Leu Leu Ala ?e 

5 10 1 

v: ...... C:.y Leu Sla L»u 3cr Arq Cys Arq Ala hyp Pre Pro Gl 

o.O H> :! 

•' . :i ''.'ys Ser Aon Pro Ser Fhe Leu Arq Phe Gin Leu Asp Ph 

<5 ■', 0 

ly: 0; r. Val Tyr Phe Leu Ala Leu Ala Ala Asp Trp Leu. Gin A I 

r >0 so e 

Pre i yi :.<?u Tyr Lys Leu Tyr Gin His Tyr Tyr Phe Leu Glu Gl 

i,5 ;n 7 

Gin lie Ala lie L^u Tyr Val Cys Gly Leu Ala Ser Thr Val Le 

rho Gly Leu Val Ala Ser Ser Leu Val Asp Trp Leu Gly Arq Lys 

oo ioo loo 

Aso 3«r Cys Val Leu Fhe Ser Leu Thr Tyr Ser Leu Cys Cys Lo- 
ll 0 lie 1 0 0 

Thr Lys Leu Ser Gin Asp Tyr Phe Val Leu Leu Val Gly Arq Ala 

1 05 l.iO in 

Leu Gly Gly Leu Ser Thr Ala Leu Leu Phe Ser Ala Phe Glu Aia 

no m no 

TiT T '/ r He His Glu His Val Glu Arg His Asp Phe Pro Ala Glu 

IT. ley loo 

Trp He Pro Ala Thr Phe Ala Arg Ala Ala Phe Trp Asm His Val 

no ' no ' loo 

Leu Ala Val Val Aia Gly Val Ala Ala Glu Ala Val Ala Ser Trp 



IH- Gly Leu Gly Pro Val Aia Pro Phe Val Ala Ala lie no 

70 J 0 2 0 

Leu Aia Leu Aia Gly Ala Leu Ala Leu Arq Asn Trp Gly Glu 

on ;nc 



1 1 ' 



L'-u Fhe Glu Ser Val He Phe lie- Fhe V.»l 1 he Lou Trp 



"'••! i r: Val Leu Ai;p i'r? His Sly Ala Fro I.eu Gly lie lie The 

FA 5 .Air .-8 5 

;-<•! ; : er Fhe Met Ala F.l a Ser Feu Leu Gly Ser Ser Leu Tyr Ara 

.HO 5H C HO 

. : > Ala Thr Ser Lys Arg Tyr His Leu Glr. Pre Met His Leu Leu 

30', " ill 515 

S- T Leu Ala Val Leu He Val Val Fhe Ser Leu Fhe Met Leu Thr 



I '.,<■ Ser Thr Ser ?io Gly Gin Glu Ser Pro Val Glu Ser Fhe lie 

V-A, ' 3H H5 

Ala Fhe Leu Leu lie Glu Leu Ala Cys G I y Leu Tyr Fhe Pro :?.-r 

: , r i0 V i s 3 00 

mt Ser Phe Leu Ara Arg Lys Val He Pro Glu Thr Glu Gin Al a 

H5 .570 3 1 5 

Hy Val Leu Asn Tip Phe Arg Val Pro Leu His Ser Leu Ala Cys 



Leu Gly Leu Leu Val Leu His Asp Ser Asp Arq Lys Thr' Gly Thr 

4<>0 4u5 



Arq Asn Met Phe For He Cvs Ser Ala Val Met Val Met Ala L-u 
■ilO ■} 1 c HO 

Leu Ala Val Val (Al y Leu Phe Thr Val Val Arg His Asp Ala Glu 
4 ;L5 43 0 4 5' 5 

Feu Arq Val Pro Ser Pro Thr Glu Glu Fro Tyr Ala Pro Glu Leu 
44 0 4 4 5 4 50 

A 1 Ci > 375 

a:ii> 1099 

7 12o DNA 

.1 1 3 > Artificial 

400> 375 

acuacucucg geggggegge gagaggaaac gcqgcgccqg gccggqccog 50 



u c o c t g g a q a t g o t c c c o g g c g c r: g c g g g c t g q t g 1 1 q t c t c q t g c : t c t g 1 0 ! 



rot rrooicq tgcgtcgcqg occacggctt 



ecqtatccat gattatttot 150 



u^c-Uilt p ••._-* guo ug Un^'ijaja e t ,k: t 1 1 c 350 

ia aa . • t a .1 a t j 4 1 cr iaaaacac uajcu ggoag 3 ca'itgj' cat 4 0 I 1 

• aacaas ica .; 1 1 ataacaqctr. ;:t acgt qqaq atgatccagg 450 

^ '.:iira;:rra gaqcacaqct gacatc:::q c::tctt : ; .'t get cggccg.a 500 

a i.\jqrtaca tqatceqccq ctct.rtqqaa aagcstggic tgrcatgggs 55J 

■ r - 'dtttcc atcccqtia atgtcaccaq aitaaccaC': 1 1 1 gage t go 600 

'acaaccaac o t ggacct t c tggtagaaga q t 1 1 5 to ::ea cat t a aaqcc 650 

■ataagtgaet ctgagetagg a aa g a a 3,3.3c acaggs.attt tgaPsattgg 700 

aa'ttqgaga tagcatctgg ggac33gtgg agccaggtag aggaaaaggg 7 r iij 

tttuggegtt gctaoqctga aagggaagcc aaaceactgg cc.tcaattc 8 00 

ec aaggqcec ocaagqgtgt cheat got ac aagaa-gaggc aagagacagg 6 50 

ceecagggct tctqgctaqa acccgaaaca aaaggaigctg aaggcaggtg 900 

ciaaatgagagc catctgt gac ctgtcacact cacct ggctc cagcctcccc 950 

t.aecoaqgqt ctctgoacag tgacattcac agcagttgtt ggagtcjgttt 1000 

aa.agagct.gg tqtttgggga ctcaataaac cctcaatgac tttttagcaa 1050 

Paaagcttct catcagggtt gcaaaaaaaa aaaaa aaaaa aaaaaaaa 1098 

-5:1 0> 37 6 
:::ll> 1 8 B 



<;:l 

■'51 



PRT 

Homo sapiens 



'4 00^ 37 6 

Mr-r Val Pro Gly Aaa Ala Gly Trp Cys Gys Leu Val Leu Trp Leu 

1 5 10 15 

Fro Ala Gys Val Ala Ala His Gly Phe Arq lie His Asp Tyr Leu 

5 0 2 5 30 

Tyr Phe Gin Val Leu 5er Fro Gly Asp lie Ara Tvr He Phe Thr 

3 5 4 0 4 5 

Ala Thr Pro Ala I.ys Asp Ihe Gly Gly He Phe His Thr Arg Tyr 

r 0 5 5 60 

''Go Gin He Hi? Leu Val Ire Ala Giu Pro Fro Glu Ala Cys Gly 

6 5 7 0 ~ 7 5 

op; ; p.r ;.cr ci v pv r. po o j]e o | r, A s c 'Gr. lie Ala Leu 75-.1 



A: G 1 y Ar'j Ala 'Aal Tie 11'? Ser -Asp Asn Ala Val A-?p 

1IC 115 1 .2 0 

A-" " -i Oer v. he Tyr Val Glu Met lie Gin Asp Oer Thr Gin A fa 
12 5 13 0 1 AS 

In; hi a Asp 1 Jo Frr Ala Leu Fhe Leu Leu Gly Arq Asp Gly Tyr 
140 14 5 r : .o 

'A : :•: Arg Arg Oer Leu Glu Gin His Gly Leu Fro Trp Ala lie 
101 160 1 • 5 

i 1*.- G_T lie Pre Val Asn Val Thr Oer lie Fro Thr Fhe Glu Leu 
170 1 75 1-4 0 

Leu Gin Fro Fro Trp Thr Fhe Tro 

1 8 0 

AO' 377 
.Ail 4 96 
012- DNA 
'013.- Art i f i rial 

. '. 2 0 > 
"00 1 > unsu re 
002- 396 

.AO ^ ■ un kn . jwn ha s° 
••!0C> 3' ; 7 

tctgcctcoa ctgct.ctgtg ctgggatcat ggaacttgea ctgstgtgtg 5(1 

gciotggtggt gatggctggt gtgattccaa tscagggagg gatcctgaac 10'.' 

otgaacaaga tggtcaagca agtgactggg aaaatgecca tcctctccta IS'' 

otggccor.ac ggctgtcact geggactagg tggcagaggo caacccaaag 20<'> 

atgccacgga ctggtgctgc cagacccatg actgetgeta t gaecacctg 

aagaoccagg ggtgsggeat ctacaaggac aacaacaaaa gcagcataca 30" 

ttgtatggat ttatctcaac gctattgttt aatggctgtg tttaatgtga .3 Si' 1 

totatct.gga aaatgerggae tccgaataaa aagctattac tawttnaaaa 400 

aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa 4 50 

• -. aaaaaaaaa aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa aaaaaa 4 ,J 6 



1 1 



r-*et Al -i Gl' 



0 F: ■ C- 1 2-1 y Gly Tic- Leu Asn 2-=a Asn Lys Met Val L','5 

ir "a • Thr I ys Met Fro lie Leu ?er Tyr Trp Pre Tyr Gly 

3 , r . 4 0 4 r - 

y- His '"ys Gly Leu Gly Gly Arg Gly Gin Pro Lys Asp Ala Thr 

5 0 5 5 6 0 



Tip 'ys Gys Gin Thr His Asp Cys Gys Tyr Asp His Leu Lys 

G 1 7 0 7 5 

Or C-Iii Oly Gys Gly He Tyr Lys Asp Asn Asn Lys Ser Ser He 

.AO 8 5 Qij 

As Gys. Met Asp Leu Ser Gin Arq Tyr Gys Leu Met Ala Val The 

0 5 1 00 105 

cai VaJ lie Tyr Leu Glu Asn Glu Asp Ser Glu 

110 115 

:10 • 37 9 

11;. 2-1 
: 1 2 UNA 

! A- Art i f trial 



'..'.] . A t t i f i c i a ! G eque n c e 

G..G 1-21 

OA: Synthetic construct . 
0 37 9 

■ * ic c t c c a c t g c t c t g t g c t g g g 21 

: '. 'O 38 0 

! '. ! - 24 

G. ON A 

' i > A r 1 1 f i c l a 1 



G. ]> Artificial Sequence 

g: 1-24 

22 _■;> Syr;* hot ic construct . 
li'Oa 320 

oagagcagt a -j ~ t a 1 1. cccc 'gag 24 
. HO 38 1 



' 1 



1 !4.". 

Hear aapi< 



" ■_!.-• t " f * i'ctt'.'tgjj! ggqqgcceag ac.iqjcca'n agagtataaa 70 

■;:;■"'.] it lit aqgqtacccq gcacaaccag acgccragte a r ~ agg agaqa 100 

ac'.-ct jg 73 t geaecagaca gaggccatac t aetog jt act c acgctt g re 1? 

ctrct qqqqa gcoccacctg gqcagggaag at gtatggca ct ggagpaig 

eaag*. at 1 1 a agaaccactg aagact acaa era 1 ga aa t a a:agggctgc 

ag it at c t q t a g g t: r 1 1 r t c c t g g t g a a a a g t g L c c a g g t g a a a e t t g g a 

qa-'t cat qgg aegtgaaact gqgagectta ggtgggaata caaaggaagt 

ca ■'.'ri.qraa rcaqgegaat acatcacaaa agtctttgtc gaattaeaag 

ctttcctcca qggtatgqte atgtacacca gcaaggaccg ctatttatat 4 t 

< tq.guoaaa - i t. 7 itqqcca gatctcctct acctacccca geaa.agag^g .*.«; 1 

qcaggtgctg g t gagcat ct atggccagta tcaactcctt ggcatcaaga he 1 

qcattqqctt tgaatggaat tatccactag aggagecgae cactgagcca MA 

'-c.jgtta.-ttc tcacatactc agcaaactca ccegtgggtc gctagggtgg 6.': 1 

qgtatqgqqc catccaaqct gaggecatet gtgtggtgqt ggctgatggt 70< 

ac"ggagtaa ct gagteggg aegctgaate tgaat ccacc aataaataaa 7 50 

gettctgeaq aaaa "'64 

710a 38 3 
711 > 17B 

:'i:-> rp.T 

a 1 3> Heme aapir-na 
; 4 0 0 - 8 3 

Met Hi? hi-} I a ;;iu Ala M<>t Lea Leu Leu Leu Thr Lea Ala Leu 
1 5 1 0 1 5 

Leu 717- Gly Pro Thr Trp Ala Gly Lys Met Tyr Gly Pro Gly Gly 

'Gv Lv.° her : :■.<■■ Thr Thr Giu Aar Tvr A a r !hs Glu 11° Thr 



Glu 7a 1 Thr I.ou >.;] n Fro Gly Glu Tyr lie Thr 



. ii i he Va 1 Ala Fh>? Gl n Ala the Leu Ara Glv Met V.?.i Met 

?r : o o : o 5 

"'>r Lys Asp Arq Tyr !''he Tyr Ehu Gly Lys Leu Asp Gl'/ 

no ' iih i::o 

G»r Sf>r Ala Tyr Pr-"< Oer Gin Glu Gly Gin Va 1 I,ou Val 

12:. 130 ' 105 

'1- Tyr Gly Gin Tyr Gin Leu Leu Gly lie Lys Ger Tie Gly 

140 MS 11)0 

\'i Trp Asn Tyi Pre Leu Glu Glu Pro Thr Thr Glu Pro Fro 

155 160 lb 5 

Asn L°u Thr Tyr 3or Ala Asn Ger Fro Val Gly Arq 

1 7 f) ]_ 7 [; , 



Gl / • LOLA 

G 1 * • Hr mo sapj en s 
' 1 0 n > 3 si 4 

getgagegtq t gegeggtae ggggetctcc t gecttctqg gctccaacgc 50 

aqot ct.gt 071 ctgaactqqg tqct.ra1.cac qggaactget gggctatgga 100 

atncaiqatqt gqcagetcag gtaqccccaa attgcctgga agaatacatc 150 

at-Jtttt tcci ataagaaaaa attgtagqat. ccagtttttt ttttaacege 200 

coect cccca ccccccaaaa aaactgtaaa gatgeaaaaa egtaatatec 2 50 

a t g a a q at cr t a t t. a c c t a g q a a g a 1 1 1 t g a t g 1 1 1 1 g ct g c g a a t g c g g .3 0 0 

tg'togqatt tatt*g:t.-t t qgagt gt. t o tgcqtggctg gcaaagaata "J50 

atgttccacja atcgatccat. c:t i:c''d<"i!ic-i qtccaatttt tcttcctggg 4O0 

*.q f 'Cag"giq eec^gacioa ctacvjt. .ica gotgacaqqq gctgticatgc 451 

-i a-"tq raagc'""aaag caaaaga -c' aaggacgacc tttgaacaat 50'E' 

aca • "!■; 1 jf. j qatttcaa'q ♦"aattaqqc^ a<"*:gagcgqa tcagctgtag t r 0 

:: .c. :G * a .'■".: * : * : a a : : tatr,tt'"lGo ( : "1- 





















i i cc-i. 


t :at ..M..t : t 




: : : : IJCt Zh 




•ta :a- .vci.' 


c t • a a cc a t a 


at a'c.-a : 


,ag 


-uta^aac 


g.-.aaat.qct t 


t t ; ga.it 


■a a i c a -a a c t c 


a a a g a q c t g a 


- 5 _| 




a a at aqaa t a 


l cct at 1 1 1 c 


? t aacaat ac 


ct tcagacet 


a no 


a* uc-jd.jtt 


taaaqaact t 


aaat.ct jtcc 


t ataa'-caq-a 


tgeattctet 


a [ - a 


'■ i 3.1 t c t g a a 


ca.gtt. tegqq 


act t gcqgaa 


qctqat qaqt 


tt acattt ac 


1 00 0 


■a 'it ct a a -ate 


ectqaqaacc 


atcectgtqc 


qaat at tec a 


a gactg cc qc 


10 50 


ifirc! uoaac 


tttt qqacet 


gq gat .it aac 


eg t a t a a aaa 


atttaqecaq 


i ; ii o 


ga.itqtct tt 


getggcataa 


t cachet e.aa 


. i q a a a t t a a c 


at ggagcaca 


i : oo 


at cadt t t tc 


c a a gctca a a 


ctgqcccttt 


ttccaaggtt 


ggtcagact t. 


1 2 0 0 


aaqaaccttt 


acttqeaqta 


qaa t aii a a t. e 


agtgte ata g 


g ac agaccat 


1 2 5 0 


'i t c c tga a c a 


tqqaqct c at 


t acaaaqget 


tgat tt a tea 


gg aaa t gaga 


1 3 0 0 1 


t cqaaqct 1 1 


eagtqgacce 


aqtatt t tec 


a g t q t g tec: 


g a a tc t qcacj 


1 3 50 


cecc* a a ace 


tqqa 1 1 ae aa 


caaactcac. 


1 1 1 a 1 1 g g t e 


aagaga' ttt 


1 ■! 0 '3 


ggaLtcttgg 


atatecat :a.j 


a t guC-i t Ca'i 


rcttgatggg 


a .a t a t a t g g g 


1 -5 5 3 


aatgcagcag 


aaatat 1 1 qc 


tccctt qtaa 


act ggctgaa 


a a gttttaaa 


1 5 0 ■'.) 


oat ctaagq g 


agaataca at 


tatctgtgce 


agt ccca aag 


ag atgeaagg 


1 '3 5 0 


a g t a a a t q t g 


at egatqeaq 


tgaaqaacta 


cage. a t c t q t 


qg eaaaaqta 


1(30 3) 


eta caqaqaq 


qtttqatetq 


q'-caqqqct c 


' cccaaagcc 


qac gt t taaq 


1 6 '30 


ccca a 'jc t cc 


ccaggccgaa 


oi;at qaaaqc 


aaaccccctt 


tqc acccqae 


1 7 0 3> 


qgtqggaqcc 


acaqaqeceq 


qcccaqaqac 


cga t qctqac 


qccqaqcaca 


1 7 5 0 


tctctttcea 


taaaat cj t c 


qcqaq a aqcq 


tqqcqctttt 


cctgtccqtg 


1 8 0 3 


-et^gtcatcc 


tgetggt tat 


c f acqtqtca 


t qqaaqcqqt 


accctgcgag 


1 850 


-at qaagcag 


ctgcagcagc 


qc tree teat 


qcq^aggcac 


agq aaaaaqa 


1900 


a a a a caat c 


cct aaa T~a a 


at q-ir-*- ■ -cca 


gaa-'ctagga 


a tttt <-. t. a- 1 a 


1 9 r . 0 


7 t i at a a a c 


ccaccaacae 


q q a q 3 a a a q a 


qagatqctqe 


tgaatggqac 


2 0ta3 


■;a I : a,';~* :c 


,c,-ta*-aaaa 


-;C" iaact :; 


caa agaqt.qt. 


aaagtat a a a 


a r : a 


-:•*:* a : t 


: = : : : : : : 




: : : g a : C •. : : 


t a a t q - 1 • • a 


- - - 








■ f • 



















■ - 


• v.,r.c .c-t,^, - 




a" 




•oraitoai ;,G ! 




: ,av,, ^v^r.ttc .- 


c: oa* 3 S 


• l a 




,a • r ru - -. t i t ; : [ o 




■a sea csa a a ..-a a t. q l qa a- 


3 0 Z t U -1: a C 


. OO' 


\ a 1 t a a a t 


a t a a t a act a 3 C 0 




" a t a a -:i a a c. " 1 1 1 a -a t a a 
isttctt tcataqgtaa a, 


i d 3 8 8 8 8 8 


a t a 1 

z ' 


eg sat tt 


atttt a a oat 2 3T-0 




■ PRT 












He mo sapiens 

-; ^ 












G] y Phe Asn Val lie 


Ar^ Lou 


lso: 


Ser Gly 


Ser Ala Val AL, 


i 


5 






1 ■'.) 




Leu 


Val He Ala Pro Thr 

1: 0 


Ya ] Lou 


Leu 


Thr Met 


Leu Ser Ser Ala 

3 0 


r:]-i 


Are Gly Cys Pro Lys 

^ a 


Gly Gys 


Arq 


Gys Glu 


Gly Lys Met Val 
4 a 


T v r 


Gys Glu Ser Gin Lys 


Leu Gin 


Gl u 


Tie Pro 


Ser Per He Ser 
a a 


/G, i. rj 


Gly Gys L°u Gly Lou 
* > 5 


Ser Leu 


Arg 


Tyr Asn 

i 3 


Ser Leu Gin Lys 


Leu 


Lys Tyr Asn Gin Phe 

0 


Lys Gly 


Leu 


Asn OLln 

E 5 


Leu Thr Trp Leu 
a a 


Tyr 


Leu Asp His Asn His 
eS 


He Ser 


Asn 


lie Asp 

100 


Glu Asn Ala Phe 
1 a S 


Am. 


Gly He Ara Arq Leu 
1 ; 0 


Lys Glu 


Leu 


lie Leu 
1 1 0 


Sr-r Ser Asn Aim 
l :l 6 


lie 


Ser Tyr Phe Leu Asn 
1. 0 


Asn Thr 


Phe 


Arg Pro 
1 3 6 


Val Thr Asn Lou 
1 5 0 


A r q 


Asn Leu Asp> Leu Ser 
14 0 


Tyr Asn 


Gin 


Leu His 

1 4 a 


Ser Leu Gly Ser 
150 


Glu 


Gin Phe Arq Gly Leu 
1 5 5 


Arq Lys 


Leu 


Leu Ser 

1 6G 


Leu His L"U Arg 

i •-; o 


0 c- r 


Asn Ser Leu Arq Thr 

1 7 0 


lie Frs 


Val 


A r g He 

i ' a 


t he Gin Asp Gys 

1 c 0 




As:. Leu 'Glu Leu L°u 


Asp I.'-u 


O i ■ • 


Tyr Asn 


Ar i I le Are Ser 

1 . r . 








v.'-: 


1 : <•■ A r a 
- 1 ; , j 





o - o ? •" 2 -4 o 

;< Val He Gly Gl:i Thr Met ?<?r Trp Thr 7rp ^er s°r Leu 

.2 .'. 2 2:0 2 2 2 

•'" . : •*. ra Lou Asp 2ou "er G J y Asn Giu lie Glu Aid The Ger Gly 
2e0: 26', H"3 

Pre- Ger Val -he Gin ry<? Val P ro Asn Lou Gin Arq Leu Asn Lou 

Asp Lor Asn Lys Lou Thr Phe T]o cly Gin Giu lie Leu Asp.) Sor 



Ti f I le Ser Lou Asn A.sp Ilo Ger Lou Ala Gly Asn lie Trp Glu 

'•'■0 5 " ^3 0 ' 3 12 

Cys Gor Arg Asn lie Cys Ger Leu Val Asn Trp Leu Lys Ser Phe 

■GO ' 3.G; " ' 3Gj 

Lys Gly Leu Arg Glu Asn Thr He lie Cys Ala Ger Fro Lys Glu 

•A 2 .34 0 34 3 

Lou Gin Gly Val Asn Val He Asp Ala Val Lys Asn Tyr Ser lie 



Cys Gly Lys Ser Thr Thr Glu Arg Phe Asp Leu Ala Arg Ala Le'U 
■•H " 370 3V0 

Pro Lys Pro Thr Phe Lys Pro Lys Leu Pro Arg Pr-> Lys His G 1 u 
■ H 0 3 A 0 5 ' 0 

Ger Lys Pro Pro Leu Pro Pro Thr Val Gly Ala Thr Glu Pro Gly 
.0)2 4 0 0 

Pro Glu Thr Asp A. a Asp Ala Glu His lie Ser Hue His Lys Tie 
410 415 ' 4 20 

He Ala Gly Ser Val Ala Leu Phe Leu Ser Val Leu Val Ho Lou 
4 2 2 4 3 0 4 •; 2 



I.ou Val lie Tyr Val Ger Trp L'/s Arq Tyr Er' 



t 1 n L f '-u Gin Gin Arq Ser L<=?u Met An Arci His G.r 7 Los 



T 



4 4 0 4 4 =3 4 2 0 



'/s 



4 2. 2 4 CO 4 6! 

Arq Gin ;'<>r L«u Lys Gin Vs-\ Thr Fr' Ser Thr '"on G'.u An- Ty: 



2 4 

Artificial 



cecueiice 



222 ■ 1-24 

22 < • Synthetic construct . 

.; )■• ■ -.8,.; 

■ :g A.ctq aacaqtttcg gqgc 24 

.. 1 a ■ -8 : 

ill • .4 

1 .': l'NA 
.'! ■ ' r'.if i c i a .1 



Art ificial Sequence 
1 - A 4 

.A'Ac fyntheti c construct . 
in-. ■ s 7 

iq' ucccagq acatqatctg tccc 24 



:-8H 
4 8 
ANA 

Ar t i f i ci a J 



A r *. ificial S e q u e n c e 
". - 4 8 

iynthet ic construct . 
clue: '38 

qctoaqtfta eatttacqqt ctaactccct gagaaccatc rctatcicq 48 

' .': 1 (A • j. 8 u 
Oil::. 14 49 
'2 A A- DMA 

' 2 12 > Home s ap i or.y 
4 2 0 o 2 g 9 

aqttctgaga aagaa'jqaaa iaaacacaqq caccaaaco.a ctato:Aaaq 20 
ft qactqt.ee tttaaa'.atq toaaqat''ca gactttteaq t ■ jt caret o a \0 f ' 
■ "qa f ?* ~a a oqa f a ; ;q i * ■*; * q' u t * 2 q c ue a ! ; • • q' 1 3i i ■'. 1 2 : 



■j i -7 ict tgga 

v.y.i ittcacc 
at:; l tt t gqc 

\ia,:ct gat L 
t -iattc:aaa 
t c c a g a g a t c 
g q a t g 1 1 g g a 
agge 1 1 1 1 ga 
attaat gctt 
gt agtttcca 
tctgctttaa 
: a a c a a t a g c 

igatagtatt 
t:g gagt tgaa 

jt ;tcaqcaa 
•\gta gataqa 

-caaeacggg 
■:tccataatc 
caqcatcatq 
qcaqaaqtag 
agcaggggqa 
et.gacaaatt 

- .i 1 n > 3 on 

-0:1'. 146 
''OlO FRT 
■ 2\ ' ■ H r . mo 



c t c t -.it 1 1. a t. 

cctttaqqct 
t taqqtqtqq 
a oat aaa at t 
t a tt. cat at a 
a a a a a 1 1 1 1 q 
tgtgtcactg 
c t cc ac t aq t 
t a a cat t taq 
a atctttcct 
ecaa gccgag 
t qaatgaaqq 
qqqtaaaqqa 
aaacaagagg 
aqqtqaa aga 
g .a q a .a a a g a a 
catagtgtt.t 
ctaaqaa c ct. 
caat. gagaca 
ca-iacaaaaa 
t.gt tgaac-.aa 

-at i tr.:-- 



: ca ': i ^ a - 
qqaaac aaa aq 
aa tec atqac 
cere a act.ee 
att atcaatt 
t aq 7 a at aqt. 
at ;t a aaiq a a 
a t "r a t. qqaaa 
etgt at cat. a 

at a a a a a c a g 
qaetccact. q 
aqaa t gqqqt 
a ate aaacat 
tgaqqqqaqa 
taa atgaaga 
tt ttatqece 
qatt gctgaa 

ct. c^ggagce 
teggcatagg 
t ct t caagt g 
cat ccat cac 
a a ca -a t.,a a a c 



-•t' aq .t.:qtt 
caqct at qaq 
ct itatcctq 
a t a t g a a q a a 
t aaagt at t.a 
t. at ttcaqtt 
eaacaatt ca 
t g 1. 1 1 a a a t a 
ettttatqet. 
qcaacaat ta 
c aqt ataeaq 
cca t a a aaa t 
q t ec j qaa '•• a 
qaqt aagaa a 
ggaa aagqa a 
caacatgaag 
gatatagagc 
t. 1 1 a aagt.aa 
t. caqgqct t q 
tatctqtt.ee 
qca 1. 1 1 1 qqc 
aqat qacata 
a tcaat aqat 



actqq " a 0 

tccaactgtt 4 0' 0 

ttcctactcc a a 0 

at tgta aaa a OoO 

aegacatctg 000 

gttqgaaatq 600 

acaaaaaaat 6 0 0 

gtaaagtaga '001 

aeacaaccaa 7 0 0 

ggtgctggaa OoO 

eacaccattt 8 r >0 

tattataatt c t"0 

aga a acagaa 0 0 

aagaaaagtt Icon 

aagatt aea.a 1050 

aggaagaaat 1 1 00 

acatataatg 1100 

tgaatgtqqe 1. 00 

qcatttatt.g 1 ; 00 

catgaggact. 1 >00 

aqtggccatc 13 00 

tqatctteaq 1400 
afctaaaaa 1-MO 



Ohr 
1 n 



•\sri G 1 •/ T'rp Tyr Ilr> Trp He Leu Leu Leu Leu V.il Leu 
"9 :: r 0 o 

Ala Leu Leu Cys Gly Ala V a 1 Val Leu Cys Leu Gin Cys 



f.L U L" 



Arg He Asp Ser His Arg Arg Thr Met Ala 

H 0 '.) 



••.la Val CLy Asc Leu Asd Ser lie Tvr Glv Thr Glu Ala 



100 



10 r 



Vai Ser Pro Thr Val Gly lie His Leu G;r. Thr Gin Thr Fie 



11' 



1 1 : 



120 



;p | o-i Tyr Pro Val Pro Ala Pro Cys Phe Gly Pre Leu Gly Ser 



1 2 5 



13 0 



're Frc Fro Tyr G.L l 31u He Vai Lys Thr Thr 



140 



1 4 r 



:1'0- 3 9i 

: 1 ; ■ 2 6 

■1. ■ PNA 

1 -■ ■ A r ■ . i i i c i a i 



13 ! 



0 1.- Artificial Sequence 
2.0 1-06 

0 •" Synthetic construct . 
Out 091 

'f't.cactg foaectc :igc gate*: 

1 o : • : 3 o 
: 2 3 
. F.'NA 

: Art if icial 



26 



A r * i f i c i a 1 0 <- q u e n c e 
1-0 3 

Synthet ic construct. 



4 OOP 390 

c c < i a a a c a t g a a g c a g g a a c a a a 

2 1 '1 - J Q J 
2 1 " 10 



<ZslA~- 0 qathot i c -,:rr---t i'U.?r . 
. ■ 4 n o - . < ') i 

cca'i' t qqt j at at qgg aoo :ac.;<itqi:q:i a qa aqa t gaa atgtgtq 47 

<.:10: ? 5 4 
< . : 1 1 : 2 5 4 0 

<.:12-- d:ia 

<0 1 3 • H mho sapiens 
•MOO a 3M 

ga g qgg aqta aaatctcoao aagotggqaa caaacctcgt oocaactcao 50 

aoqqae:qqa g t t : -a t c .: a q otogatotqg a-iqctqcrtc gooaqtqtgq 100 

g acqca qctg aoj rrcgrtt attagototo gctqcqtc-jc zccgqctc.-i-j 100 

3 ag a t c qg t g goggaggoga qagtgaogag aagqccacgg ooagotoagt: 000 

cttctac tt.tggqaqag agagaaagto agatgccoot tttaaaotaa '.'50 

-r :ttC3fl.3i cO:aO::-::" gggtgaotga gtt.3ata9.3g tggatacaaa .-00 

qrtgatgaag atgaagaata aacaatUO] aggatatttt attot.ttttt O r a 

U:r toa agt q ttgatttgtg got t acq;, ca agt taccatt trtcagtcaa 40'J 

jtotqtttgt ttqottotto aqaaat at.tt tttacaatot qaaaaaaaaa 400 

tatgtcqcag aaattgagtt tactgttgct tgtatttgga qtoatttggg ' ■ 0 1 ' 

gattgatgtt actgoaotat aottttoaao aacoaagaoa toaaagca g t 000 

gt oaag t taao qrgaqcaaar aot aqaat. t a agcaaaaqat. atgttaaago a00 

totaqoaqaq gaaaataaqga aoaoagtgga t qt cyagaac gq t go 1 1 c t a >>00 

tggqaggata tgqgqatatg aaaaqaaoaa t 1 go t g t oat totggatgao "00 

attttgaaao gattggtgaa gotggagaao aaagttgaot atattgttgt. Maa 

gaatqqotca gcagocaaoa ooaooaatgq tactaqtqgg aatttggtgc I- 00 

caqtaaccac aaataaaaqa aogaatgtct oqqgcagtaat cagataagcag 0 0 

t'-qaaaatqa cortgtgotg ctccatccac tqqtggattat atcct atqqc a f '0 

a g a a a a g r 1 1 t a t. a a 1 1 q o *: g g c 1 1 a q q a c a g a g o a a t a c tt t .a o a a t a a '■? r 0 

aaqctota.-a cattttcaaq gagtatqctq gatt'-atqga actotaatto 100C 





at aa gt ~ t * j 










: = at ja.ii.' 


.vctaaaaaac 


at ggat tc* 


\ t Ct ataaCa 


Cat.t tattt a 


1.(30 


agt at at a ac 


acgt ttt ttg 


gacaaqta -.a 


a .a a. t 1 1 * t a a 


t ca ttctg*- :• 




a 1 t 1 g 1 1 e t c 


a a t a g a t g t a 


a ct at t aj.ic 


t acggct alt 


tgaaaaaat g 


1 -30 


tgcttatt at 


actatat ttt 


gttattccaa 


ttatgagcag 


aqaaagqa a a 


1 3'>0 


t a t a a t g 1 1 g 


aaaa t a a t g t 


1 1 1 g a a a t c a 


t. ga cc caa a a 


aat g t a 1 1 g a 


1 4 i ' 'a 


tttgcactat 


ccttcagaat 


a a c t g a a g g t 


taattatt jt 


a tattt ttaa 


1 4 0 0 


a a a 1 1 a c a : t 


t a t a a g a g t a 


t aat ct tgaa 


a t ggg t ag ca 


gccactatcc 


1 5- C 1 0 


attacctdtc 


gtaaacattg 


g ggc a a 1 1. 1 a 


a t a a cage at 


taaaataqt t 


a c i a a 


gt aaact ct a 


atct tatacr 


t attgaaaaa 


t aaaag at at 


ttt tat gat -a 


i ■;o" 


aga gtaac aa 


ta aagt attc 


at gatttttc 


aca t a c a t ga 


atgttcatt t 


i . ; .v. o 


a a a a g 1 1 1 a a 


tcct tt gagt 


gtctatqcta 


t a a gg a a age 


acattatttc 


r; cm 


cat atttggg 


tt aattttgc 


1 1 ttat t at. a 


ttggt eta qq 


.aggaagggac 


17 Cu 


1 1 1 ggaga a t 


gg aa ct ct t g 


aggac 1 1 1 ag 


ccaggtgt at 


a t. a a t a a a g g 


1 h ij a 


t acltttgtg 


ct goat taaa 


t tgcttgqaa 


agtgt taa ca 


t; t a t a 1 1 a t .a 


1 a an 


t aagaqta r c 


ct ttatgaaa 


ttttgaattt 


g t a t a a aaga 


tqcatta gat 




attcatttta 


tataatggcc 


acttaaaata 


agaacatt ta 


aaatata aac 


1 3 ■ » 0 


•cat jaagatt 


gactatcttt 


t caggaaaaa 


a g c t g t a t a t 


agcacag gg.a 


7' (3 ti ij 


iccctaatct 


tgggtaattc 


t agt. at aaaa 


c a a a 1 1 .a t a c 


1 1 1 1 a 1 1 1 a ,a 


,[',') - , o 


it t tccct tg 


tagcaaatct 


aattgccaca 


tggtgcccta 


tatttcatag 


0 10 1 1 


tatttattct 


ct at agt aac 


t g c 1 1 a a g t. g 


c a q c t a g ctt 


ctaqat t. tag 


0 1 O'J 


act atataga 


atttagatat 


tgtattgtt c 


g t c a 1 1 a t a a 


t atgetacca 


0 20 0) 


catgtagcaa 


taa 1 1 a icaa t 


attttattaa 


a a t a a a t a t g 


t gaaa t a 1 1 a 


0 2 0 0 


tttcatgaaa 


gaca ga 1 1 1 c 


caaatctctc 


1 1 c t c 1 1 c t c 


t g t. a c t q t c t 


0.30 0 


acctttatgt 


gaagaaat ta 


attatatacc 


a 1 1. g c c a g g t 


2 34 0 




<;':10^ 3 95 
•'all-- 140 
•0:12a PP.T 
■■" 1.13 c H 5 
























!-0ct F a <a ; r.<a 




i Arc L y:.-. 3 


- - - 







'hr Fhe ;ln 01 Pre Aro His G\ 



Glu Gin lie Leu Asp Leu ?er Lys Arg Tyr Val Lys Ala Leu 
hi h Glu Glu Asn Lys Asn Thr Val Asp Val 31u Asn Gly Ala Ger 



Ala Gly Tyr Ala Asp Leu Lys Arg T.nr lie Ala Val Leu Leu 

80 " 8f- 

Asp Asp lie Leu Gin An Leu Val Lvs Leu Glu Asn Lys Val Asp 

! <0 ' 100 ' 1J0 

I'yr I Val Val Asa Gly 3er Ala Ail a Asn Thr Thr Asn Gly Thr 



1 1 0 



11: 



1 2 0 



Ger Gly Asn Leu Val Pre Val Thr Tnr Asn Lys Arq Thr Asn Val 

12 0 130 no 

Ger" Gly Ger lie A.rq 
1 A J 

<210> 396 
< V 1 1 > 263 0 
eal2> DMA 

■"G:lj> Heme sapiens 
<-",0j> 3 06 

eaeggceqgg ccgceggggt gagegtgccg aggeggctgt qgcqcaqge't 00 
'.ccaijccccc accatgccgt. ggee set get gctgetgrtg qeeqtqagtg 1 00 
gggceesaga a aacc:ggcca tgcttccccg ggtgeeaat.g cgaggtygag 10U 
aeetteggce ttttegacag cttcagcctq actcgggtgg ategtagegg 200 
cctgggccce cacatcatqe cggtgceeaat ecctctggac aeage seaet 2 0 0 
tgcacctgtc ctccaaccga etggagatgg t~ gaateiagt. c agtgt tqgea 3 r '0 
gggecgaget acacgaegtt gqctggcctg gatct'-agee ceaacelget 3 ! 0 

f.aacct" a g c c a e a a t g g r ct g a c a :i a c a r. a c e a a car 
a q i" l ea caec tgageqacqt gaacct !~ age aa 1 -a a a aei ' 
eaa e ?eaeag* '.'.a aggeeg jq< 



at •: a.af qf at aest 



-tggagt eg- 4 < 

gagctteaee 4 : 

t ccggqa g gt r 

■ t arc; cq t au 0 ! 



aca i a : )': 















:•_ agg i a : ac 


a ataaatat- 


at: ;q: ac ; ; 


gtqect ac ;c 


aa:ae;g ; g; : 


; re 


qq(-cttac„c 


acat gt<atct 


caeca ;cct a 


caaa ggctcc 


. • t : -j a c t a a c 


c ; ■ 0 


geccaatggc- 


ttccataa gc 


taeeg ;acct 


gcag gtcct g 


aacctatcgq 


b t 0 


a,:aaccccaa 


get t a a at gg 


acaqqaactg 


aggtgttttc 


aqgeet gage 


9 0 0 


t c c c t g o a g g 


a gctgg acct 


1 1 egggea ac 


aa actqgtgc 


ccctacctga 


■a r g 


agcqct g at a 


ctaeacatac 


eg gcactg a a 


gage gt aaqa 


gtggqccagg 


It CO 


at gt gc ggtg 


egg gcgcctg 


gtgcgggaaig 


cea-ataccc 


ceggaggect 


la tO 


ggctaeagc a 


a aa aggt g ae 


act acact ac 


gt aq ac a ecc 


0' a ca ■> t a^ a a 


1 1 0 0 


t gac ag 3 gg : 


caaaa a at-at 


tgt gacaa at 


ggtgtggccc 


a g ggceaca t 


lit) 


| aac aga a t gc 


tgtcct gg gc 


t gect eaggt 


caaa agt a ac 


1 1 a tgt tea a 


1 .eaa 


t g t g a c a a c a 


c aagt gggga 


geacgeagqe 


ct at gtggca 


g a gt aacca a 


1.: :> j 


aggagt t gtg 


g gcc tag gag 


agg at 1 1 gga 


eetgggagec 


a a ac at agg a 


1 aga 


gcaa agt ate 


accccttt at 


at acgUget 


tceccaaacc 


a t aageagag 


1 a t a 


qgacttcgat 


g c ia a a a a : a g 


actcqggtcc 


cctcat.ga-t 


c a at -caeca 


i i ' : '. 


ctta:ca;c- 


aagt gcattc 


actcatgcct 


ggge agg act 


gaccaycaat 


1 4 t a 


gggc agaggg 


tgggtgg g ac 


-ace a t get ac 


agggcag agt 


t aaggtceac 


1 1 n a 


tgggctgagt 


gtccaattgg 


gc acatggee 


caqtcactaa 


gggg agagt t 


156 0 


tcttttctaa 


catagee att 


tetttgecat 
a a ac 1 1 aa t g 


gaggecatga 
qtag.aag gaa 


ggeccget tc 


laf' 






t tacaaaaaa 




t caaat c aac 


ccttct :atg 


t g a c a g a t g g 


ggaaact gag 


qcet; t (jag a a 


1 7 (a 'a 


ggaaaaaggc 


t.aatctaagt 


tcctgcgggc 


agtggcatqa 


ctggaigcaca 


r;to 


acetcct gee 


tcccagaccg 


ga aecaatgc 


act t act tgt 


etect.-taat 


IMgc- 


^agccecaec 


ctccccaaat 


ggqctcccct 


tgetgeectt 


acat qt t caac 


i fit;; 


eattagc aca 


qqagt agcacg 


cagcaaaaca 


qgeaaqagee 


t cacaagtgg 


1 a ( 1 g 


qaetc-aggc 


ct ctgac'aaq 


ct q-acaaca 


; aga ct aaq" 




I 'a • n 


t t<cagagccat 


etggaagctt 


a aggca ca t ' 


ggt t ccagec 


taqccaaf 


2 to a 


••' gg 


att ggggt aca 




a aa " aca a a 




a ' c: ' 



: .i a uacaau g tctacccaac ccatqtctat gotctacccc caaogcagca 2230 

t o .>aoct t c cgaac'-ctqg get a 1 1 1 cot tagtottaat tt.rataaaag 3300 

t ' A tocott tttaav-guag rgtcacrttc aaccigcrtc rcctacccst 5350 

jet 'jejecg gg gatqqagaca tgtcatttgt aaaaqcagaa aaagattgea .'400 

! ' t qtt ;.j:t tttgtaatat t.gtcetgggc ctgtgtt. ggg gtgtLggggg 24 00 

aagctcigg -a tcagtggcca catgggoatc aggggotggc ccoacaqaga .'50'.! 

ccccacaggg cagtgaqotc tgtcttcccc eacctgccta gcccatcatc .'5^0 

t I'.ctfsaczg gtccttgatt taataaac.se tataaaajgt ttaaaaaaaa .1 6 3 0 

aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa aaaaaaaaa 2 63 9 

<S10o 3 37 
253 

•'2 12> E'RT 

•'21 Homo sapiens 
•o;0n> 2 37 

Me* Pro Trp Pro Leu Leu Leu Loo Leu Ala Val 3er Gly Ala Gin 

12 1 j 1 •:- 

Thr Thr Arg Pro Cos Phe Pro Gly Cys Gin Cys Glu Val Glu TMr 



Fhe Gly Leu Phe Asp Ser Phe Ser Leu Thr Arg Val Asp Cys Sot 

; ; - ■", 0 -3 3 

Gly Leu Gly Pro His He Met Pro Val Pro lie Pro Leu Asp Tin 

3 0 3 5 3 0 

Ala His Leu Asp Leu Ser Ser Asn Arg Leu Glu Met Val Asn Glu 

•2: ' 70 A3 

Ser Val Leu Ala Gly Pro Gly Tyr Thr Thr Lou Ala Gly Leu Asp 

3 0 3 5 30 

Leu Ser His Asn Leu Leu Thr Ser lie Ser Pro Thr Ala Phe Ser 

A3 100 103 

Arg Leu Arg Tyr Leu Glu S«r Leu Asp Lei: Ser His Asn Gly Lou 

110 115 '12 0 

Thr .31a Leu Pro A..a Glu Ser Phe Thr Ser Ser Pre Leu Ser Ast 



00 l.eij Ger His A?:: Gin Leu 7-.ro Glu Val 



lie- His Arq Leu Val Frc His t >••• Thr Ara Ala ;iv 

170 1 0 F 130 

! a Fro Thr He Gin Ser Leu Asn Leu Ala Trp Asn Arq 

1HS 1 ' < 0 ' 19P 

la Val F-T"j Asn Leu Arg Asp Leu Fro Leu Ara Tyr Leu 

200 0('L j l .! 

?p Gly A.s:i Pro Leu Ala Val 101 e Gly Fro Gly Ala phe 



0, \ Lru Gly Glv Leu Thr His Leu :'or Leu Ala Sor Leu <;in 



Lou Fro Glu L.?j Ala Pro Ser Gly Phe Ara Glu Leu Fro Glv 

000 " uPO 05P 

0 i n Val Leu /Pop Leu Ser Gly Asn Pi o I.ys Leu Asn Trp Ala 

0 0,0 pro, ' _;7ij 

Ala Glu Val Fhe Ser Gly Leu Ser Per Leu Gin Glu Leu Asp 

000 pf-0 .pt 

Ser Gly Thr Asn Leu Val Pro Leu P: o Glu Ala Leu Leu Leu 

P ■(■) (. p -,Q(; 

Lou Pro Ala L<-u Gin Ser Val Ser Val Gly Gin Asp Val Arg 

ooO -go " ' -.10 

Arg Arg Leu \P;i Arog Glu Gly Thr Tyr Pro Arg Arg Fro Gly 

30 0 " VPS ' -,30 

Ser Pro Lys OPal Pre Leu His Cys Val Asp Thr Ara Glu Ser 

poop 34 0 34 P 

Ala Arg (.;] y Fro Thr lie Leu 
3P0 

■ 398 
2 3 

• dua 

Arti f icial 



Artificial PVouenoe 
1-2 3 



Synt hep i ■ : ooi s t; r uot . 



;.:**qqtgcc cgaaaaqtcc age 2? 

21' 1 :- 400 

211" 4 4 

. - 1 " DNA 

213: Artificial 

22 0> 

021': Artificial Sequence 

222:- 1-44 

22 i • Synthetic construct. 

.: Ofic- 4 00 

i:aiiccc:aag cttaactggg caggagctga ggtgttttca ggee 44 

10 > 401 

i : > 10 71 

12 DNA 

1 0 > Homo sapiens 
-400> 401 

ea'cggccica g c: j:ag:ttc tgtgagattc gatttc'ccc cag 1 1 z ::cc t 52 

ataggtctg a ggggaccaga agggtgagct acgttggctt tctggaaggg 100 

ca igctatat gegtcaatte cccaa.aacaa qttttgacat ttcccctgaa 100 

itqtcattct ctatctattc actgeaagtq cctqctqttc caqgcctfac 200 

ctgctgggca etaaegqegq agecaggatg qgqacaqaat aaaiggaqcca 2?>0 

cgacctgtgc caccaact eg cactcagaet etgaactcag acctgaaatc 'iQQ 

ttctcttcae gggaggcttg geagtttttc ttactcctgt ggtcteeaga 300 

tttcaggect aaqatgaaag cctctagtct tgccttcagc ettctctctg 4 00 

'ctgegfttta tctccfatgg actcctteca etggaetgaa gacactcaat 400 

ftqeqaaact gtgfgategc cacaaacctt caggaaat ac aaaatgqatt 0 r e 

t- f'fgagata eggaacaatg tgeaagccaa agatggaaac attgaeatca 000 

aaatcttaag ga g aa ct aag tetttgeaag acacaaaaec tgcqaatcaa 61 '0 

t g 7* gee" cc tic'ii' a: M T'taagae'e tafctgaaca gggtatttaa VI 

:a-:et.-i.' ag ae -ce' 'jaC'- a tq at arte*, ccaqaaqa— c a gea ace: '. ca ' :r,r ' 



a age 



1 n +- ri - 



. G:aa*uctg ct;ic:a-.:gaa tattcgaggt caagagctcc agtcttcaat 900 

jj.^aa paggcatgac cccaaaocac oat ct rt 1. 1 a atgtactagt 1000 

«:tt •jtgotg'j toaoagtgta tcttatctat gcattactta cttccttgra lnM'i 

• oat tat ct. t f at gua r co .: caatcttaat tgagaccata attgtataag 1". 00 

at t t t tutaa Gatotttcta ctattggata tatttattag ttaatatatt 1 : ho 

tatttatttt 'tgatattta atgtatttat t 1 t 1 1 1 act t ggacatgaaa 1 .' 0 0 

ott'aaaaaa atteacagat tatatttata acctgactag agcaggtgat 100m 

gtattt.ttt.3t acagtaaaaa aaaaaaacct tgtaaattct agaagagtgg 10 0 0 

etaggggggt tattcatttg tattcaacta agqacatatt tactcatgat: 130U 

gatgctctat gagatatttg aaattgaacc aatgactact taggatgggt 1-100 

t.gtgga ataa gttttgatgt ggaattgcac atctaoctta aaattactga 1-lSu 

c c a t cca;a g t a g a c t. a c c c a g t c c c a t a a 1 1 g t g t a t. c t t c a a g c c a g g loOO 

aa t eot aeac ggceagoatg tat ttctaca aataaagttt tatttgaata 1000 

ecaaaaaaaa aaaaaaaaaa a 1571 

■ 0 10 * 102 

-'Oil ■ 2 61 

<o:12 • ?RT 

•' 013 • Homo s a piens 

■'.;00 • 4 02 

Met Ara Gin Phe Pro Lys Thr S«r Phe Aap lie Ser Pro Glu M* 
1 5 " 10 1 

Ser Phe Oer lie Tyr Ser Leu Gin Va 1 Pro Ala Val Pro Gly Le 
2 0 2 0 :-; 

Thr Oya Trp Ala Lou Thr Ala Glu Pro Gly Trp Gly Gin Asn Ly 
v a A o 'j 

Gly Ala Thr Thr Oys Ala Thr Asn Ser His Ser Asp Ser Glu L* : < 

Ara i r' Glu lie Fhe Ser Ser Arg Glu Ala Trp Gin Fhe Fhe Le 
t [ 7 0 0 

i.e'i la-u Trr S--r 1: A.~j r he Ara tr-' Ova \'.-*' Oa'O A. a Ser Se 



1 1 e 



Leu Gin Glu He Arg Asn Gly Fhe Ser Glu 



He 



.erg 
1 r -> 



Gin Ala Lys Asp Gly Apr. He Asp He Arq 
140 " ' 14 5 



He 



Lou 

1 LL 



.rn Thr Glu :"er Leu Gin Asp Thr Lys Fro Ala Asn 
' 0 •■: 1GQ 



Arq 



>u Lou Arq His Leu Leu Arg Lou Tyr Leu Asp Arg Val 



?he 
1 :•< 0 



Tor Gin Thr Pre- Asp His Tyr Thr Leu Arq Lys 
-RG 190 



He 



o r 
■l r , 



>u Ala Asr. Oer Fhe Leu Thr He Lys Lys Asp Leu Arg Leu 
."'00 205 .''10 



is Ala His Get Thr Cys His Cys Gly Glu Glu Ala 

Lie 22 0 



Met 



or Gin He Leu Ser His Fhe Glu Lys Leu Glu Fro 



' 4 0 



Val Val Lys Ala Leu Gly Glu Leu Asp lie Leu 
2 4 5 L 5 0 



Leu Gin 



Tri 



Met Glu Glu Thr Glu 

2 6 o 



4 0 3 
2 8 
PNA 

Art ilicial 



1> Artificial Sequence 
2 > 1-2 ~: 

3; Synthetic sonstruct. 



•;oo •• -10 3 
o-.cct qtee* 



a a 1 1 1 caggc .; t a 2 - 



1 0 : 4 0 4 

'. 1 - 2 6 

12'- LNA 

13 ' Art i f reial 



i • till'-; 



acattataqt ctt ucactac t uct gaatgt ocgt cccgga ggaggaggaq 50 

, ;;.: ! j;tg: agct a -1 ;a'h qaaatqqacc cgagggagca aattccta>:t. 1 0 

• it re i jctai- aeoqctaccg tqaccaaget aqcaaccttt cccctggatc 15 

• cara aaaac * caactccaa a t graaaggaig aagcagctct tgctcggttg 2C 
g jaaac-gqtn :aaoaqaatc tqcccc;.';at agaqggaatgg tgegcacagc 2 L 
eet.aqqgatc attgaagagg aagqct 1 1 e t aaagetttgg eaaggagtga 3C 
-acrcqi.-i'dt- ttara':acac gtagtgtatt ctggaggtcq aatggtcaea 
tatgaacatc tccgaqaggr tgtgtttggc aaaagegaag atgagcar:t.a ■! r 
'ca-rt-rta'j iaa" qaatca t t ggagagai a gatgget.ggt gttattgqaa -I : 
agtttttagc :aat:caact aaca: t <ag t ga aggttcagat gaaaacggaa 5C 
q i.i.jaaa'^a aact aqaaag a.aa iLcattq eg a 1 t: a a J t g gtgtaaar.ea "' c 
tgcatt.tqcn aaanacttag ctgaaggagg aat.aegaggg ctittgggcag 6«. 
aatqqat.ica aaatatacaa agaagcagaac tggtgaatat gggagattta 6 C 
.•icr.3C.-t tat.q atac.aqtgaa aca c.t ac t 1 g gtattgaata aaacaattqa 7f 
aoacaa! ,it.c atgactcacg gttL.atcaag tttatgttct ggactggtag / - 
rtirt-.jttct 'jqgaacacca gecgatqtea teaaaagaag aataatgaal 8( 
"aaceacqaq ataaacaagq aaggggaatt ttgtataaat ■:; a t eg ae t g a 8^ 
et.gcta gate: .-aggctqttc aaggtrgaagg attcatgagt ctatataaag 300 
ia<1 !Otaca a t ct tgqe* g agaatgaecc ettggteaat qgtgttetgq 950 
<-M •'lot t .a t. a a a a -a a a t c ,a g a q a g a t q a a- 1 a a a g t c a a t c c a 1 1 1 1 a a 9 98 

0 1 r , r. f , 



a i 



raa 



;apaons 



Gly Glu Ala Ala L<?>< Ala Ara Leu Gl 



oop 



Glu Ser Ala fro i'.'r Ara Glv Met Val Ara Thr A*, a 



II" lie jiu Glu Giu Gly the Lei Lys Leu Trp Gin 

Lro Ala lie Tyr Ara Hi? Val Vi; Tyr Ser Gly Gly 

uS 1 Oi 



Thr Tyr 31 u Hi? Leu Ara Glu 
1 1 0 



-l i v a 



3l Fhe Gl- 



,>e r 



"lu His Tyr Fro Leu Trp Lys Ser Val He Gly Gly 



12e 



1 a 



il'-'t Al.-i Gly Val lie Gly Gin Fhe Leu Ala Asn Pro Thr Asp Leu 



Lye Vai Gin Met Gin Met Gla Gly 

ILL 



Arg Lys Leu Glu 



1 70 



Ara Gl-/ Val His Hi-.: Ala Fhe Al< 



lo-u Ala Glu Gly Gly lie Arg Gly Leu Trp Ala Gly Trp Val Pr< 



i 



1 'A 



Il«> Gin Arg Ala Ala Leu Val Asn Met Gly Asp Leu Thr Thr 



out. 



Thr Val Lys His Tyr Leu 
.115 



7 al Leu Asn Thr Pro Leu I'liu 



le Met '.. hr His Gly Leu Ser 

.130 



Leu Gys Ser Gly Leu 
.14 0 



Val Ala fo>r lie Leu Gly Thr Pro Ala Asp Val lie Lys Ser Arg 



Asri Gin 



Pre A r a A .« p L y s G In Gly Arg 

0 00 ' 0 ; 



_.eu Le'i : yr 



/■.sp 



T 1 Q O 



In Ala Val Gin Gly Glu GA 



Leu i re Ser Trc Leu Ara Me* 



iciai Oeqaenc- 
>n ic const ruct 



.itt it t ,~f tacqotcictg c 31 



''2.21 ■ ai'it'icia! Sequence 

• 2 2 2 i - ■< 4 

'22'^ ^ : ; -/ r 1 1 h<->t l c construct . 
a-aqaat'ct. t aa,,at. aq.c: tq ict csact cstc 34 

■:2io ■ -,0 9 

- 2 1 1 ' - 14 8 7 

1 2 - DMA 

■t2 1 3 - Homo sapiens 
<- /. o C - 4 0 3 

caqacqcqtq qicaeguciuc gccaacaogg ttgtggcqca qcagtctcct 50 

t cct.gcqcqc acqcct gaag tcggcgtggg cgtttgagga agctqggata 100 

cagcattOaa tqaaaaaf t a'qottaaqa aqtaaaaatg qcaggcttcc 100 

taqataattt. t oqf t.ggcca ga.itqtgaat gtattgactq qagtgagaga 200 

aaaaatactq 0 gg< .: a t c t q t tgtcgcaggt atattgtttt: t tacaggctg 200 

atqgatrdtg a tC: q« tqca q ctgtqgtgta > cctaaqcca gaacagttsga 33-t' 0 

, : -c.tT- "t t'"acacat :t ag'gtatttt ccacattggc tttcttcatg 3i 0 

c.;-M''iqa t; -j t . -aaa t qq t.caqqtqaq^j gqtgatagct atgaaagcgg 4 00 

'• : =ca ; ; ■ a .- gaq t *_ J gc* t t t cat t .jgtt.t'-atgt 400 

• ;a: • * aq c - ; a-a*- ac t 1 ■ c"a t a t gg jttctttt t qq t. gr'a 0 a t r ' ! 'C 



• r.T : r t as a t t , : aa t a t. r rta',ti::tt acat^tttat ittctjajf '20 
- • a ia ita-it ttt.itciaast ttctttattt ttcattgcat a iact at t a.a 800 
t iMtar.at-i atacaagast a t a f gaar tg gataatgagt atcagtt^tt bSO 

• a* ' ; -toag atttaaaict tgatctactc cctgaqcran aqttacatca 2 0 

• ct i gt cat t. tiaqaaqtaa ccacacttgt ctctctgqct qqgcaaqqtg 9! 0 
■ict'-atq.-ct ataatccaag ractfgiga qgosgagqcg ggccgattaa 222' 
' t q.isqtcaa qtgtttgaga rcag"sgg r " caacatggcg aaaocccatc 2>5g 
factaaaaat acaaaaatt.a ascaggcatg gtqgtgggtg cctgtaatcc 122a 
eagatacctg aqaagctgag qcaqgagaat cgcttgaacc cgggggqcag 1 i 50 
aqgt tacagt qagctqaqtt t gage :act a cactctagcc tagggggagaa 1.230 
aatqaaastc cctctcaaaa aasaga acac tctcagtatc- tct.gatttct 1.: ys 
qaaqatqtaac: aaa.aaa.at at agcttcatat atctggaatg a a" sac t gage 1 2G' 
Cataaaaqat t ttcaaaa.i'j ttut aaarta ttttggacta .aa.aatgaggt li5a 
ttttttggta aagaaaaaat aOtt-gttcti atgtattgaa gaagtgtast 1400 
tttatataat: gattttttaa atgcccaaag gactaqtt.tq aaagcttctt 14 50 
ttaaaaagaa ttcctctaat atgaattrat gtgagaa 14 97 

; : i o 410 

^ 2 1 1 > 158 
'5:1 2> PRT 

■ 013 .-■ Hoin'a sapi eras 
^■100> 410 

Mat Ala Gl v Hi'? !an Asp Asa Phe Arq Trp Pro Glu Cys Glu Oys 
1 ' 0 1 0 1 a 

Tic r.^r. m 'is "<". > .':'■] Arc .-Or a Aara AG a V 2: Ala O f, r Val Val A: a 



G] v He- Lea Fhe Pae Thr '2 a Trc- Trr. Tie Met ale Asp Ala Ala 

< ■ .! a J = 



His Ala P'.e Hi: 



■' :• h" Gly -''sr leu lie Ala her l-'^v Trp II" Leu Fhe Gly Ala 

110 i : r. "120 

vr Val Thr C-lr. Acn Thr Asp Va I Ten Pre- Gly I ou Ala Val Fhe 

1 / 5 130 13 5 

!!• Gin Asn Ala Leu lie Fhe Fhe S'T Thr Leu lie Tyr Lys Phe 

1 n 14;- 150 

iv Arn Thr Glu Glu !..>u Trp Thr 



:1C- 411 

:u..- 2 0 

: I 2 DMA 

1 t ■ Art 1 f i ci al 



Art. i f i c i al Sequence 

1-20 

'.2').- Synthetic con?t ract 

1 <: All 
:'. ' ' aagaaa 3' A:.a :i aa t a ■ • 2"' 



4 12 
2 0 
FN A 

A r ! if ici a 



Ar ; : i f i ci al Sequence 
1-20 

Synthetic ccnctruct . 



')■:.■ 4 12 

:ac;flct!:ga gcacctqt tc 20 

ID: 4 1 3 

": : 4 0 

12: DMA 

'. A Art i f lcial 



nr* 1 1 1 c 1 a i ; --au^rc 



"■' ■ Synthetic c:cnc r rcct. 



aqc- 



a a q i -. a i q a 



ac; qcatcta naqqaqqqcc at ctatoaivi 

.7 qt 5 qg ac'.qtcagaa jctijiU'i'ca ; 

i.;.: i.-rtaca gcacc t get .1 qaccacctca 

m'J*' a q a age e 1 t " g a q c c c t eg gat n a a a a • t 

acctgqacag gatgagaqtq tcaggtgtga: It 



•c.-:C* accac t ccaqeaact 

qqt qqtggtc a qetqqgtc a 

"ct ; a; ca;at caaaaaaanq 

eceaa arcaccctta 

■at act gqcccteatc 



aa'aatttq agrttaaa-.' a*, gcaqtc 
a e i" a t g t q c t 1 1 g a a g a c c g a a t. q a t 1 



ggg-aaaa- 



gee etqgtga 



qqq 



: gggacaga aggcat ttga aargtactct qgagatgt 



gaaattectt. aaagaaaLtc cggjgggtyc actaggt. gctg gt.ggcct.cct 



arqaaacta 



atgaacqatq 



aft.a'.trtc t. 



gacttgggga gttcct aege aaaac.aact g ugettccqgq aeaqotqggt 

c^teatagga gccaaagacc Ccaqaggtaa riaccccct t. a gaqeagtt.et 

taaayaacaq cccagacaca aacaaatacg arqgqatggcc agagctgetg 

gagatggagg gctgcatgcc cccgaagcca t tt t aaggt g q c t g taggct . • 

1 1 c c t c a g c c a g g q g c c t g a agaaq c t c c t q c c t q a q t. a < : q a g t c a g a g 

c:aqqcaqqq qctqaqqaqq aquaaaaaqa a.eqt cat aeqt qqaaaiqt act. 



aaaqqtaatf gcacqctgt g 
; a- ■ ; c a c a g c a c a t "a c t a a c c 
a ■a.aaat jtc t qtaiaaaaaa ataaaa' 



:t actcaaa 



tt.tgccatag tcacaacatg qatatttat' cqaaqctaea tqagctteag 
aatgaaaacc ateegtctga cacgctagct ;aa iqactcq cccaiaaaaqa 
aqat.ccagqt taaaaagtaa aaajtgtqgcc teat caaqce ct qccca ga:<; 



4 a a 



gecca-aaea tcgtqggcac 
qaq t cc t g t 1 ; a a a. a a ca a t g 



tata 
jcaectaqt 



ava 
9 an 
8 a 1 J 
91; 1 j 

9v0 
1 1;0 0 
] )a 5 0 
1 1 0 0 
1 150 



ggaaqac caa 



•ttCtqqa iat!l 



V.") J Per G 1 v Val I.eu Aru 



.eu .'\ia 



I eu I lc Fh« 



He Val Thr Thr Trp Met Fhe He Arg Her 'r/r Met 



Fhe Sor 



Thr He Ar-; Lor 



Glu He Gin Va 1 1. 75 



Ar 4 'I' r p Lea 
4 a 



Ala Ser F r a Thr 



I.eu He Los Fro 



Pro Ala Aon Tyr Fhe Ala Fhe la/? lie Coo Lor GI7 Ala Ala 



Val Val Gly Fro Thr Met Cys Fhe Glu Asd Arq Met lie Met 

Fa ' rs " 90 



Get Pre. Val 



Asr. Val Gly Aro Gly Leu Asn lie Ala Lea 



Val ksn 'Hy Thr Tor Gly Ala Val Lea 



I 0 e 



1 1 F 



Met Tyr Per HI 7 A.op Val Met Hio Leu Val 



Gin Lys Ala Fhe Asp 

1 a C 

Lys Fhe Leu I.yo Glu 



He Fro Gly Gly Ala Leu Val Leu Val Ala Ser Tyr Asp Asp Fro 



1 0 



14F 



1 Ft) 



1 7 F 



Phe 



He I.eu 



a iOOi :OOJ o.u 



>0 



Met Glu Gly cys Kt 
2H 



Gly Thr Lys Met Aon Asp Glu Ser Arg Lyo Leu Fhe Ser Asp Feu 



165 



Gly Ser Ser Tyr Ala Lys Gin Leu Gly Fho Arq Asp Ser Trp Val 



1 H 0 



r Fro Fhe Glu Glr. 

1 ?5 



lie Gly Ala Lys Asp Leu Arg Gly Lys 
HF " ' 190 

s Asn Sor Fro Asp Thr Asn lays Tyr Glu Gly Trp F 



: 1 0 



He Fhe 



4 1 f 

2 1 
[ 1 r oa 



. I V ■■ -) i 

. : 1 1 1 « 
- dna 

a . A a A r t i f i c i a 1 

f 'e 

.81" Artificial Sequence 

.. 1-18 

aS: ; " Synthetic ens*. rue* . 

AOO; 41 /' 
iq tt ggecaq aqctgctg 18 

''15: 418 

DMA 

A a r i i f icial 
- . .a , ■ ' - 

a .1: Artificial Sequence 
1-26 

era -a Synthetic construct. 

i j : t a ( a -: a g t g t g q c c t c a t c a a q c 2 < 



. La DMA 

. ■ - /8r a i f ici a 1 

. . A Artificial Sequence 
a. ..a 1-84 

a: i: Synthetic construct . 
4S : A 41'* 

t , ; t '.-a'~*a'ct aagtcaagca gqag 24 

sin; 4 8 (") 

8 1 1 ; 2 4 

. : A . SMA 

Si • ■ Art if icial 



Art i f i 
1-24 
San th^ 



nc t ru'-t 



-aai aeau^noe 



hotic -:nstr'ji 



-tcaLCd aaaaaOgcca aq< 



•r.ar tt ! q.-a 4 6 



sapi. 



.1 . • '■ ui; Known i 'a a e 
'4 0O.> 4 2 2 

-jayacV-jcaq agqgagataa agagagaggg aaaagaggca gcaagagatt 

Laic.'tqaqq atccagaaac ccat a^tacc ctactaa.ica ccqaat ;'.a:c 

t qqaaqccca ca y agaaaga qaca qaaaqa qaa yea gaga taa a t.icac t 

c-T-qccaaaa aatagctege tctctrtct • t _-.ct ctcar tc.-t cc;t ca 

ctctctctct gectqtcaata qtoctctagt cctc.aaattc ccaqtcc:ct 

q c a i? c c c 1 1 c a t q q g a c a a t a t a * t q 1 1 c t caa g a c c t a c t q c t q g a g g t q 

attt.qgatcc tqqctqcaaqa tqqggqtcaa cact ggaogt- atgagggece 

a c a r g g * a a q g a a c a 1 1 g g c c a q c c t c 1 1 a 

accaqtcgcc aa t: cqaf .a 1 1 caqacaqaca qtqt. gacatt taqaca-r Lgat 

ttgcctgctc tqcaqcaaaa cqqatatqac caqcctggca aegaqecttt 

: a a f g g c c a c a c a a t 'j c a , i c t c t c t a t 



: t <q a g ; g t. g g a a a a a a t g 



aacqtqcaa 



catct accc 



* q* a ! a'aqaq '.qiacttccc aqaaaatata tagctqccca qclccaact q 
aa.-t- qqqq*. c agaaaggat'' cc<aagggggg taagaacacc agatcaaaag 
a.; a/j'/'-i'-.: i t; qqjaaqi: aa^acat^g*: acat.tataaa tctaat tcct 



a a 



;f caqqgca^ ggctgt cat -j 
: : at,,a-iactt atqa^a-a 



1 00 



2 50 
300 
35 0 
4 0 0 
4 r > 0 
50 0 

r,i,n 

60 0 



ga .'a jr. ' t 1 t '.it aija.rj-'.jt w - : :.:a 1 1. 1 c aat ggaaeag c* g a a a.a ; : na 1000 

* t ra j j .j aac at tqtti::.:.: ::ra.:3agr : qj agecstctaa gettstgj'.a I F ■ 0 

••auaactaoc gaaccct t-:-a j'.-cr ctcaat eagcgcatag :ctttq; f tc ilCC 

tttcatccaa gcaggatact rqtataccac aggtqaaatg ctoaqtctag 1 1 50 

qtg'aggaat art t g gt tg qc t g t e t u tgce rtctcctgge fgrtr.atttc 1<g50 

attgctagaa agattc.agaa gaaaagocta gaaaacagaa agagtut g;jt 12 50 

.•ttcacctca gaac lagcca cqaotua^cic ataaattaet tctcigar v 1300 

\atgga*ct g g a t g a at. r < :c attaaat.gcct atcaggaagc ctataaaat q 1 3T-0 

••igqtot.icga *:atggacaga aacaetgtag aaagt aqt aau caqatgtcat ! 400 

:nt tcccctg gacatctctt aqagaggaat ggacceaaqgc tgtcatt cca 14':;!] 

igaagaactg c agagrcttc agcctctaeaaa aaaatgtagg aggaaat gag 1500 

gaaatcgctg t-gttqtt-aat gcagaganca aactctgttt agttgcaggg 1550 

gaagt.tr egg atataacaca aagtcctata ccccct :a;t 1 1 1 a t. gq- :rr lhPO 

:. ttaca-aga tatastgagg ga t et ct.a ;t taggataaag agtt.gctgtt. 1650 

gaagtt'Jtat atttttgate aatatattt.g gaaattaaag tttct.gactt 1700 

r 17 01 

10> 4.05 
ll> m; 

1 .a - Homo sap i en s 
: 4 0 0 4 .; 3 

Met Lea: Phe Sec Ala Leu Leu Lea Glu Val He Trp lie Lou Al.i 
1 5 10 1 5 

Ala Asp Gly Gly Gin Hi;- Trp Thr Tyr Glu Gly Pre Hi? Gly Gin 

2 0 2 5 3 0 

Arqp Hi a Trp Pro ALa aer Tyr I f r:lu Cys ally Asr, Aan Ala G!n 

3 a ' 4 0 4 = 

0<;r Fra Ho Asra Gin Thr Asr ."<t "-'al Thr Phe Asr ?ro A.-qa 

5 0 ' 55 ' GO 

Ft' Ala L^u o.:n i r- Has a Tyr /-..sr. Gin Pre Gly Thr Glu 



: r Ser . hr L-:-u Tyr ! : ly Gly Lou Fro Arq Lys :yr '.' i I .Ai : 

Ala Gin Leu His Leu Hip Trp Glv Gin Lyy Gly Ser i rc G2y Gly 

Hi; * ' li:. '120 

Gei Glu His Gin He Apr Ser Glu Ala Tin Fhe Ala Glu Leu Hi? 

12 5 1 .• 0 1 ? r : 

He Val His Tvr Asp Ser Asp: Ser Tyr Asp Ser Leu Ser Glu Ala 

lib " 142- 120 

Ala Glu Arq Pre Gin Gly Leu Ala Val Leu Gly He L«u lie Glu 

ha ' 1'iij " iG2 

Val Gly Glu Thr Lys Asn lie Ala Tyr Glu His lie Leu Ser H i 5 

HO 17:. 1 

Leu His Glu Val Arq His Lys Asp Gin l.ys Thr Ser Val !'ro Pro 

H'2 PO 12 2 

Pho Asn Leu Arq Glu Leu Leu Pro Lys Gin Leu Gly Gin Tyr Fhe 

""AO 202 210 

Ar j Tyr Asn Gly .;.;•£ Leu Thr Thr Pro Pro Cys Tyr Gin Ser Val 

Leu Trp Thr Val 10. e Tyr Arg Arq Ser Gin lie Ser LAG. Glu Glu 

Leu Glu Lys Leu Gin Gly Thr Leu Phe S.'-r Thr Glu Glu Glu !'ro 

2-J2 2 GO 21.2 

Ser Lys Leu Leu Mil Gin Asn Tyr Arq A 1 ,3 Leu Gin Pro Leu .Aon 

. :2'0 .!>'S 21 ii 

Gin Arg Met Val Phe Ala S^r Phe He Gin Ala Gly S°r Ser -yr 

Thr Thr Gly Glu Met Leu Ser Leu Gly Va ! Gly He Leu Val Gly 

gun .o'<2 200 

Gys Leu Cys Leu Leu Leu Ala Val Tyr Fhe lie Ala Arq Lys 
•' 0 .2 1 1 0 

/Org Lys Lys .Arg Leu i~!u Asn Arg Lys Ser Val 2 ; al Fhe Thr Ser 

:2 : '0 322 330 

Ala Gin Ala Thr Thr Glu Ala 



n 2 



2 10- 0 2 <1 
•;■ 1 ■ . 1 u 















Art ificiai ^-acono? 








^' Syntheti, c.ns'ruct. 








^ 4 24 








aaqtcqc tqqccagc 1? 






• . l 


425 






_ i ■ 










■ r>; i a 








■ Artificial 






•:. .:l 


■ A r t i f i c i a 1 3 <? qu e n c e 








■1-18 








■ .Tynthet ic construct. 








■ 4 25 






z • ■ ■ r 


aatotgc ctqctgta 18 






.; 1 :" 
■ ' " 1 1 


• 4 . ! 6 






:J:1.. 


• DMA 






i . 


■ Artificial 








■ Artificial Sequence 






._ .. . 


■ 1-24 








3y:ithet i c con st ruct . 








• 42 6 








■ ■aor.qta tqqccattat tgtg 24 






"... 1 i 


■ 427 






■ . ' i I 


■ 4 r i 






1 : 


.11 ll\ 

A rt i f ic i a 1 






■ i 


Artificial Soau^nce 






■ ■ > 


. 1-4 5 








Synthet ic construct . 






in 


. 4.17 






i rag 


naaccca rqataccota ctoaacac 


ca aatcccctgg aagcc 4 5 




A. 1 1' 


: 4.:8 






••• ; l ! 


' l"'Ai 






i;. 


LIjA 








' ■ li :mo s ap i ens 






■-■\ CO 


; . y g 






'4 f 


ttttc-ac caqaataaac "tcaoaaa 


cc aa-tgaa.-ot ^.cactattit 5 0 











aee at t jd,:a eagatgatea .eaefggggee aaa'e'aeat ;'tTL* jaatc 300 

.-'.act geaug aatgaeaeet ag:ac:caga ceeaeeeet' uaccc* ggqa 5 50 

j.jgttg «atg tacaa:aqca actg:accca eatgtgttae eaat \a* t t.gt -1 C 0 

cacaca ict: gqagearaqg gcactatc-^t a age tea gag a a a t '. gee a 4 0e 

aaatefeae gagaetaate ataeatteat tgttoeeggg aggeatcetg 5l>0 

ea aac a egt e agqeaggagc tiatecagat gteeaggatg gaagecttcc 000 

agaaggigga gaa ggt gtaa at;ctg..x3c eeagggaaee ccaacagg'e: 600 

geetcaeaae teeaagtgge aeagatgaeg aettlgeaet ga-::cac';^ct 600 

gcagg: ite: aaaggagcac acatjccatc gagg.3aqc:a cca cagaatc 70e 

ageaaatgga atteagtaag etgttteaaa ttttttcaae taagetgaet POO 

agaatf.ggt gat acatqtg aatetttate attgattata ttatggaata 800 

gattgaqaaa eat.tggatag tcttagaaga aattaattet taatttaaet 80-0 

gaaaat.ifrc ttgaaaerte agaaaatatg ttetaitgtaa agaaeecaaa 000 

::tttea.:aaa caataat tea atggataa.at etgtetttga aatataacat OOl 1 

tatactqeat ggatgatatg eatattaaaa cataattgga aaaetggaaa 10 00 

aaaaaa.iaaa aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa 1000 

aaaaaa.-.aaa aa.aaaaaaaa aaa 1073 

01 0> -3. 9 
oil; 0"9 

0 12> PHT 

01 3> Hi imo sapiens 
!00> 4_9 

Met Arq Ser Thr lie Leu Leu Fhe Cy.s Leu Leu c; 1 y S«r Thr Arq 

1 0 10 1 0 

Oer Leu Pro Gin Leu Ie/s Pro Ala Leu Gly Leu Pro Fr--. Thr L'/s 

0 0 ' GO 0 0 

Leu Ala Pro Aep Gin Gig- Thr Leu Pre Aen Gin 'Or, 001 n Per T-.sr. 



Phe Pre P,<?r le-u A: I.c-u lie Or: Leu 



7 a 1 < ;in Gin oln Leu His Frc His Val Lou t re lie The Val Thr 

■11 n Leu Giy Ala Gin Gly Thr He Leu Ger fer Glu Glu Leu Pre 

110 111 12C 

Gin He Phe Thr Ger Leu He He His Ser Leu Phe Pre Gly Gly 

l.> G 1 10 1 -;5 

lie Lea Pro Thr Ser Gin Ala Gly Ala Asn Pre Asp Val Gin Asp 

110 no ' no 

Gly Ger Leu Pre Ala Glv Gly Ala Gly Val Asp. Pro Ala Thr Glr. 

155 ' 160 H5 

illy Thr Pro Ala Gly Arg Leu Fro Tnr Pro Ger Gly Thr Asp Aop 

170 175 ' HO 

Asp Phe Ala Val Thr Thr Pre Ala Gly He Gin Arg Ger Thr His 

m no 105 

Ala He G.lu Glu Ala Thr Thr Glu Ser Ala Asn Gly He Gin 

HO 205 

i: i o • 4 :h 

Gil- 12 57 
2 12 • DMA 

2 1 1 • H ;>rao Sap i en 
ono ■ 4 30 

ggaeag agge gcg :; gggtga aaggogeatt gatqcagect geggcggcot 50 

cggagcgogg cggagucaga cgctgaecac •gttcctctcc tcggtctcct 100 

ecgect aeag etccgcgotg cccqgcagcc gugagscatg cgacccca gg 150 

geccogoogc otcu sogoag oggctoogeg goctor.etgct getoetgctg 200 

ctgcagctgc oogogocgt:: ga-gcgcctct gaga'sccca aggggaagaa 2 50 

aaaggcgeag ctoo.ggcaga gggaggtggt ggaocGgtat aatggaategt V)0 

gcttacaagg gcoagoagga gtgcctggtc gagacgggag cectggggoc 050 

aatgttaltc ouggtacace tgggatccca ggtogggat g gattuaaagg 4 00 

agaaaagggg gaatgtotga gggaaagott tgaggagtoc tggacaecaa 450 

aetacaagca gtgt t uatgo aqtrcat.ga atta*oagcat aaatcttaqg 500 

a; : aatt gega agtg^asaV TnCaa^gatg sgH <-aaa ( oa gilgetctoaag 550 

;;._■-]*_* Tjt- ^ - t - •,-->,• e « • ■ a i h u J a a " h a laVr.t^a ^ .... ? <_ r , 



. . oo eatoua-jott ct t at gt .a aa a g J a a f - .: t gaaug : :att;; :2 

- : agtoaatut t gctatctguu rtggeaottg 1. 1 caga 1 1. a a -00 

- -r. . . • ..: at.ictt.ctao tggatggaat tcagtttctc goatcattat 3 5'? 

• :- ccaaaataaa tgctttaatt ttcatttgot acctcttttt -On 

• ttqaaatggt tcacttaaat qacattttaa ataagtttat ?!"■!■ 

i*- r .. . at go,.) tgaaaag caaagctaaa tatgtttaca gaccaaagtg Ha a; 

* 12 1 It mc. ctijtttttaa atctagcatt attcattttg cttcaatcaa 10-0 

a :c-l jr:t t to aatatttttt ttagttggtt. agaatacttt cttcataatc llni.l 

i.:att.-t:tr aacctataat ttggaatatt gttgtgutct tttgtttttt 1 *. \<j 

-teiOoiaat agcattttta aaaaaatata aaagctacca atctttgtac 10UO 

aatttgtaaa tgttaagaat tttttttata tctgttaaat aaaaattatt 1000 

tncaaca 1257 

0 10: -131 
.'ll'-' 04 3 
.:12a r'RT 

. : 1 3- Hcario Sap i en 
4 00 7 4 31 

Met Arg Pro Gin Gly Pro Ala Ala Ser Pro Gin Arg Leu Arg Go/ 
2 " 7 1 0 : 5 

leu Leu Leu Leu Leu Leu Leu Gin Leu Pre Ala Pro Ser Ser Ala 

0 0 2 0 30 

Ser Glu He Pro Lye Gly Lvs Gin Lys Ala Gin Leu Arg Gin Arg 
:-;0 ~ " 4 0 4 0 

Glu Val Va 1 Asp Leu Tyr Asn Gly Met. Gys Leu Gin Gly Fro Ala 

yi 3= e0 

Gly Val Fro Gly Arg Asp Gly Ser Pro Gly Ala Asn Val He Fro 

0 0 7 0 7 5 

Gly Thr Pro Gly II- Pro Gly Aro Asp Gly Fhe Lys Gly Glu Lys 
AO ^0 -"7 

Sly Glu Cy.= L^u Arc Glu Ser Fhe Glu Gin S'-r Trp Thr Fro A an 

Tvr Lys Gin 'Hs Ser 7 re Ser S«r Leu Asn Tvr Gly He Asr Leu 



14'? ' 14 5 ' I 5 0 

■! Ala 'vs Cys Gin Arc: Trp Tyr the Thi Fhe Asn Gly Ala Glu 

155 ' 16C 1 G G 

fer GIv Fro Leu Fro He Glu Ala He Ho Tyr Leu Asp Gin 

170 17 c ' 180 

G:y Ser Fro Glu Met Asn Per Thr He Asr. He Hi? Arg Thr Ger 

13 5 1 9 0 1 ? 5 

G ■: '.Gil Glu Gly Leu Cys Glu Gly lie: Gly Ala Gly Leu Val Asp 

7 0 7: 7 0 7 2 1 0 

V i J Ala lie Trp Val Gly Thr Cys Ser Asp- Tyr Pro Lys Gly Asp 

715 ' 720 225 

A;a Ger Thr Gly Trp Asn Ger Val Ser Arg lie lie lie Glu Glu 

2 30 2 35 24 0 

Leu Fro Lys 



4 32 

ie 

DMA 

A.rt.ificial Geauenoe 



77 'o Artificial Sequence 

Gimp 4 32 
:<igacttqcc ctcaggaa 18 

go"g 4 33 

7 ': "i G 21 

G AG DMA 

7 !,".: Artificial Sequence 
:. GOG 

... Synthetic oligonucleotide probe 
:-i i ) ! i g 4 3 3 

ooe.; : ggacaq ttotgaaaat a 21 

210G 434 
21 
oNA 

: l "•■ Artificial Sequence 
2:0 ;■ 

2:3'.- Gynthetic oi i aonucleot i :ie probe 



4 



Synthetic 1 i gcroie 1 cot i cie probe 
■1 3 3 

■octgta ccaecatgt 19 
4 • 6 

OK] A 

Art if ioi al Sequence 

Synthetic oligonucleotide probe 

■ 4 36 

•caagca ocatctgttc tccc 24 

4 37 
1 9 

::na 

Artificial Sequence 

Synthetic oligonucleotide probe 
4 V' 

.'got g go attcaagtc 19 

4 38 
19 

DNA 

Artificial Sequence 

Synthetic oligonucleotide probe 
4 39 

.'eoggca aaggaagaa 19 

4 39 

■ 31 

• DNA 

Artificial Sequence 

Synthetic oligonucleotide probe 

• 4.3 9 

■caccct ccagtccaag g 21 



ill 

] 1 • 2 

1 • ■ Ar f 1 1 i e i a 1 Sequence 

. * • Synthetic c I igcnuo L e at i ue probe 

■ • -ni 

t nccctra gagcaecaat 20 
1 !.- 4 12 

i : 2 s 
i.: • ana 

1 ' •■ Artificial Sequence 

<*•• Synthetic oligonucleotide probe 
■■it. .14? 

:ctccatca cttcccctag ctcca 25 

).)-- 4 4 3 
i : > 2 4 

i> Artificial Sequence 

? 0: 

Synthetic oligonucleotide probe 
■ ) U : 4 4 3 

tuucaggag ttaaagttcc aaga 24 
its 444 

1 : 18 

i . ; DMA 

bo Artificial Sequence 

i( > 

2 A Synthetic ol i gonucl pot i de probe 
0(2, 4 44 

a a c q a c a c c g g g a t g t g i 8 

bo 442 
i 1 , 2 6 

i,. • di:a 

1 .' •• Artificial Sequence 



f KA. 

Ai : i ! i cial Sequence 



2 7 7"- Synthetic olioonucle'Aide probe 
4 •<()"■ 4 4 & 

r i.it t.v-t aga tgagqtgata ga 2 7. 
4 4 7 

L'1:a 

Artificial A?quen:e 



Synthetic ol iqonuc 1 oot. ide probe 
447 

"tgeactgag cgsttgttta 20 

7A. i"'- 4 4 S 

./A: 21 

.22.- PHA 

' 3: Artificial Sequence 

2 2' Synthetic oligonucleotide probe 
on);: 448 

•.i.i&gcqcca aqtaccggac c 21 

4 4 9 

1 8 

: Ai a 

Arci f i cia ] Sequence 

2: 0: 

.223:- Synthetic ol i gonucl eotide probe 
4(H). : 44 9 

caqaootca gccaggaa 18 

4 '-.0 
1 8 
SNA 

A rtif icial 1' o qu e n c e 
Syntho'io : Jiq'toioi" t i-jp pr:b" 



4 AS: 





2yat h< : r i r ; li ricrvjcleet i de prata 



'■0 ■ 4 5 1 

A a a c a a a a a a ttt t c t a a a t c 2 



. ■ : i ■ • 2 b 

a':.!"' Artificial ^equencp 

2: .Synthetic ol i gonucleot ide probe 
4 ' 4 52 

■■ -tccccct cccttttcct ttgttt 26 

2 : !,• -15 3 

alia 18 
Aaa PNA 
A- Ar" t i i i ■ aia i 2a qaea re 

2 2A"' Synthetic .. ■] i yenned eot i de probe 
•,"0> -123 

•• at u jtqcc cacautga I 8 
a'. n> 4 54 

2 : : - 21 

2 A SNA 

2: Artificial Sequence 

SyrAhot ic ol iuonucleotide probe 
4 a ( ) 4 2 4 

• •c.stqcct gc tcagceaaga a 21 

: 10;- 42: 
2 11a 2 3 
212a ON A 

2 A; - Artificial 2 o qaer.e-a 



•r, , .] c : 



cr.he 



i eial SeauiT.ce 



h«t i i* ■ 2i'j^nucle .>t ide orcbe 



.".'jct-jt: 



NA 

•. r t • i iri al Soaupnce 



" » n 



■ . 'y ri t h< ■ t i o ■• 1 i nc nuo 1 ca A i tie probe 
.•,!ir • .: 5 k 

'.a a :-»-jct ac s-.-t t-iatd IB 



DMA 

A r t j f Ac i a 1 2 o que.- ri c e 

2ynt.hot.ic al i qenuei ecAide probe 



otcagoaqgt gcqactooatc ta 22 

1 : 0 4 6 0 

: : 1 2 "i 

A. 2 • r.lJA 

AA< Artificial 2<?que!ac^ 

■ /' ■ ■ 2 v r AA: <' • 2 i o " 1 i aoaa c 1 e r Ac Ae cr'be 

; 0 a ■ .; C o 

1A ", (; i 



SNA 



■ ■ Art : f i A Sequer.ce 
"i 

• : Synthetic cl igon jcleat ide prcbe 



•eat gar etc ql.wattc :? 
• .3 e 3 

.nr.- 27 
.A 7 ■ sna 

.A3' Art i t icia] Sequence 



Synthetic Aigonjcleotide probe 

'.;i)0'- 4 0 3 
■-.!■-■ -ate: t qt t toAAacot cc.ctc 27 

■A: ' 0 ■ 4 64 
7 '. A 17 

- : 7 1 ay, 

7 A ; Art 1 f i . • 1 j 1 Sea' ;e.aoe 
-.770 V- 

.73. Synthetic ol i gonucleot i de probe 
oA>0 4o4 

< r :ga ca i c.;c;t. tuqaqtaq A3 

7 : iv. 4 <;..'•. 

■c A A 2 0 

C A. 7c. DMA 

..A3 Artificial Sequence 



SvrAhet 



n u c 1 g o t i d e p r o b ► 



;AA> 4GS 
eocca t- 1 



'icaut a 



7 0 



A>. • 2SA 

1 < ■ Art i f i ci ai reTJT.ro 



,; ." r 



Svrithec 10 "lia -nucleotide 



aqaqtc ccactt.it 18 



: i : - i 



I icia.: tequeiK 



Sv:i t he t. i c c- 1 i qcnuc 1 eot i de pr oh 



>)•: .:•",.-! 



ctactacqa 19 



■3 6 : * 
2 0 
DMA 

Arti f i rial Sequence 



ic c 1 1 'j' n u c 1 e< 't i de prcbo 



;■'!') .j i5 -a 

I'I'li atcrtc '-iccg t cc t ca 2 0 



4 7 0 

'19 

DMA 

Arti ficial Sequen 



Synthetic cd i gcTiuciect i de probe 

Oil; .J 7 0 

.wjoccriaaq taaqtccat la 

.10. 471 
. 1 '. . 2 0 

: ' : .: • dma 

Artificial Sequen oe 

Synthetic --li mnucie^ t i de r.robe 



■i : ■ ; " ■ : 

t . ' ; r '* a ~ ' c a a . ' c 7 c ^ t a o .-. 4 
1 a 

i ■ ■ : t if ; ci i 1 i : oqu p r. : [ : 

7* ■ 7y:d:hot i i: ol i at nu 1 oc t i d--> probe 

■ : i' ooaagg tgagtcoat. 13 

al'l ■ 4^4 

.-.11 • 20 
> i . rg;/\ 

'1 i • Art ificial ;;pqupn:o 

.:>: ).- 

22 -i '- Synthor. io ol ; qonu ? 1 ect i dp pr be 

r 2 ' ' 4 ' ■! 

••<;• a i : t; g a g g a g c c c t -J tqc 2 0 

2M> 4 7 2 

. . 1 1 > 2 2 

212"- DNA 

7 1 i Artificial Sequence 
.22 ; , 

.'2 Synthetic o 1 Aaonu al oof i a.o- probe 

■iOOv -57 0 

1 coaggtnga ccrcacttca gg 22 

; 10'; -17 6 

. 1". , 2 4 

2 127 DNA 

2 1 i; Art i f i oia 1 S'.'qu^nce 

; , i- 1 o : 

22A OyrOhotic ol l goaaacl or.r i de pr'd;e 

4 00; 4^0 

gaaaaaatta ' aagcccaa t. ctaa /4 



:220 

.223"- Synthetic oligonucleotide i-icbe 



:4 00: 4~"/ 

qact rcag ~l gcacgtgtga agtcgaagto gcagtcacaq atatcaatga 5 



